t\^utrm 4 / u 1 5 1 7 « 



PA 1228909 




UNITED STATES DEPARTMENT OF COMMERCE 
United States Patent and Trademark Office 

September 24, 2004 

TfflS IS TO CERTIFY THAT ANNEXED HERETO IS A TRUE COPY FROM 
THE RECORDS OF THE UNITED STATES PATENT AND TRADEMARK 
OFFICE OF THOSE PAPERS OF THE BELOW IDENTIFIED PATENT 
APPLICATION THAT MET THE REQUIREMENTS TO BE GRANTED A 
FILING DATE UNDER 35 USC 111. 

APPLICATION NUMBER: 60/524,229 
FILING DATE: November 21, 2003 



PRIORITY 
DOCUMENT 

SUBN0TTED OR TRANSMITTED IN 
COMPUANCE WITH RULE 17.1(a) OR (b) 



By Authority of the 
/vA/ V \ V 1 COMMISSIONER OF PATENTS AND TRADEMARKS 





TRUDIE WAL] 
Certifying Officer 



BEST AVAILABLE COPY 




il 

I 



I 



■»* 



1^ Docket Number | 4-33512P1 


nUNG BY "EX 


PRESS MAIL** UNDER 37 CFR 1.10 


EV336719582US 


November 21. 2003 


Express Mall Label Number 


Olate of Deposit 



Address to: 



(VIS: Provisional Patent Application 

Commissioner for Patents 
PO Box 1450 

Alexandria. VA 22313-1450 



PATENT COVER SHEET FOR PROVISIONAL APPLICATION 

Transmuted hefewHh for fiOng under 37 CFR §1.53{c} Is ttie PROVISIONAL APPLICATION for patent of 



.CM 
05 CO 

CM 

co<D 



m 



lNVENTOR(S) 


Given Name (fust and middle [if anyj) 


FajTiUy Name or Surname 


•Residence (City and either State or Foreign CounUy) 


Hans-Georg 


Capraro 


Rheinfelden, Svi/itzerland 


Giorgio 


Caravatti 


Bottmingen, Switzerland 


Pascal 


Furet 


Thann, France 


Carlos 


Garcia-Echeverria 


Basel, Switzerland 


Patricia 


Imbach 


Kaiseraugst. Switzerland 


Frederic 


Stauffer 


Lignieres, Switzerland 




TTfLE OF THE INVENTION (2B0 Characters max) 


1H-lMIDAZO[4.5clQUINOLINE DERIVATIVES IN THE TREATMENT OF PROTEIN KINASE 




DEPENDENT DISEASES 



CORRESPONDENCE ADDRESS 



Direct all correspondence to the address associated with Customer No. 001095. which Is currently: 

Thomas Hoxie 
Novartls 

Coiporata Intellectual Properly 
One Health Plaza. Building 430 
East Hanover. NJ 07936-1080 



ENCLOSED APPLICATION PARTS (check aB thatapoM 



IS Specification (Including Any Claims and AbstracQ • 1 08 pages 

□ Drawings - sheets 

IS Other (specify): Applicafion Data Sheet 



METHOD OF PAYMENT 



TYte Commissioner Is hereby authorized to charge filing fee and any 
additional fees required to Deposit Account Number: 19-0134 in the name 
of Norartfs. 



PROVISIONAL FILING FEE AMOUNT: $ 160 



□ U.S. Govemment agency and contract number: Of the Invention was made by an age ncy of the United States Govemment 
or under a contract with an agency of the Urrited States GovemmenL) 

Respectfully subndtled. 



Date: November 21. 2003 



LydiaT.*McNally 
Attorney for Applicants 
Reg. No. 36^14 
TeL No. (662) 776-7896 



INVENTOR INFORMATION 



Ijiventor One Given Name : : Hans-Georg 
Family Name:: Capraro 

Postal Address Line One:: Habsburgerstr • 60 

City:: Rheinfelden 

Country: : Switzerland 

Postal or Zip Code:: 4310 . 

Citizenship Country:: Switzerland 

Inventor Two Given Ncunae:: Giorgio 

Family Name:: Caravatti 

Postal' Address Line One:: Kirschbaumweg 22A 

City: : Bottmingen 

Country: : Switzerland 

Postal or Zip Code:: 4103 

Citizenship Country:: Switzerland 

Inventor Three Given Name:: Pascal 

Family Name:: Furet 

Postal Address Line One: : Rue du Riegelsbourg 

City: : Thann 

Country:: France 

Postal or Zip Code:: 68800 

Citizenship Country:: France 

Inventor Four Given Name : : Carlos 

Family Name : : Garcia-Echeverria 

Postal Address Line One:: Rennweg 98 

City:: Basel 

Country: : Switzerland 

Postal or Zip Code:: 4052 

Citizenship Country:: Spain 

Inventor Five Given Name:: Patricia 

Family Name : : Imbach 

Postal Address Line One:: Mattenweg 7 
City:: Kaiseraugst 
Country: : Switzerland 
Postal or Zip Code:: 4303 
Citizenship Country:: Switzerland 
Inventor Six Given Name:: Fr6d6ric 
Family Name:: Stauffer 

Postal Address Line One:: Rue des Eussinges 2 
City:: Ligni&res 
Country: : Switzerland 
Postal or Zip Code: : 2523 
Citizenship Country:: Switzerland 



CORRESPONDENCE INFORMATION 

Correspondence Customer Number:: 001095 
Fax One:: -973-781-8064 



APPLICATION INFORMATION 

Title Line One:: 1H-IMIDAZ0[4, ScJQUINOLINE DERIVATIVES IN 

Title Line Two:: THE TREATMENT OF PROTEIN KINASE DEPENDE 

Title Line Three: : NT DISEASES 

Formal Drawings?: : No 

Application Type: : Provisional 

Docket Number:: 4r33512Pl 

Secrecy Order in Parent Appl.?:: No 

REPRESENTATIVE INFORMATION 

Representative Customer Number:: 1095 

Source:: PrintEFS Version 2.0 



.Case 4-33512P1/PROV/US.N 



tW-IMIDAZOr4.5-clQUINOLlNE DERIVATIVES IN THE TREATMENT OF 
PROTEIN KINASE DEPENDENT DISEASES 

■ 
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Background of the Invention 

The invention relates to the use of imidazoquinolines and salts thereof in the 
treatment of protein kinase dependent diseases and for the manufacture of pharmaceutical 
preparations for the treatment of said diseases, imidazoquinolines for use in the treatment of 
protein kinase dependent diseases, a method of treatment against said diseases, comprising 
administering the imidazoquinolines to a warm-blooded animal, especially a human,, 
pharmaceutical preparations comprising an imidazoquinoline, especially for the treatment of 
a protein kinase dependent disease, novel imidazoquinolines, and a process for the - 
preparation of the novel imidazoquinolines. 

Summary of the Invention 

Recently, the concept of treating proliferative diseases by using dnigs designed 
specifically against abnormally active protein kinases has been definitely proven in the 
treatment pf chronic myeioic leukemia (CML) where a first product has now been approved 
for successful treatment. Clinical studies showed that the drug (AK5-[4-(4-methyl- 
plperazino-methyl)-benzoylamidol-2-methylphenyl}-4-(3-pyridyl)-2-pyrimidine-amine, 
especially in the fomn of the methane sulfonate (monomesylate) salt called STI571 , which is 
sold, e.g., under the tradename Gleevec®, has impressive activity against chronic phase 
CML. Typical for CML is a characteristic t(g;22) translocation that juxtaposes the 5' end of 
the bcr gene with the 3' end of the abl gene, resulting in a unique 210 kDa fusion protein 
p210'*^^ with constitutive activity. The result is a p210*^°"Hnduced transfonnatlon 
ultimately leading to CML. STI571 is a reversible inhibitor that occupies the ATP binding 
pocket of p210^'^ and stabilizes the kinase in an inactive confonnation. This inhibitory 
action appears to be the basis for its action against CML. 

Over-expression or constitutive-expression (activity) of protein kinases appears to be 
a general principle for transformations that finally lead to proliferative growth of ceils and 
thus cancer, psoriasis or other proliferative diseases. 



Protein kinase B (PKB), also known as Akt. is a member of a conserved family of 
kinases that includes PKBo. PKBp and PKBy in humans. This serine/threonine kinase 
mediates the physiological effects of several peptide growth factors, including platelet- 
derived growth factor, insulin and insulin-like growth fslctor-l. PKB contains a pleckstrin 
homology {PH) domain in Its amino-terminal domain, a kinase domain in the middle and a 
regulatory domain in the carboxy-terminal region. The binding of phosphoinositides to the 
PH domain of PKB recruits PKB to the plasma membrane where it is phosphorylated on 
threonine-308 and on serine-473. Activation of the PKB pathways results in cellular 
proliferative,. as well as antiapoptotic tumor cell responses. PKBa is amplified in 20% of 
gastric adenocardnoma and PKBa is amplified in 15% of ovarian cancers, 12% of 
pancreatic cancers and 3% of breast carcinomas. PKBa expression and activity is elevated 
In estrogen receptor negative breast cancer cells and in androgen-independent prostate 
cancer. • 

The tumor suppressor protein PTEN (phosphatase and tensin homologue deleted on 
chromosome ten) is a lipid phosphatase that converts phosphatidylinositol-3,4,5- 
triphosphate (Ptdlns-3,4,5-P3) into phosphatidylinositol-4,5-triphosphate (Ptdlns-4,5-P2); and 
therefore down-regulates all pathways that are (Ptdlns-3,4,5-P3) dependent [Cantley and 
Neel (1999); Vazquez and Sellers (2000); Simpson and Parsons (2001)]. The PTEN tumor 
suppressor gene is frequently found mutated or deleted in gliobastoma [Li et al (1997); Steck 
et al (1997)], endometrial carcinoma [Nagase et al (1997); Peiffer et al (1995)], prostate, 
adenocarcinoma [Gray et al (1995); Ittman (1996)], breast adenocarcinoma [Pen-en et al, 
(1999)], and melanoma [Robertson et al (1999)]. PTEN mutations have also been found in 
cancers of the bladder, lung and lymphatic systems [Cairns et al (1998); Gronbaek et al 
(1998); Kim et al (1998)]. Tumor cell lines with an inactive PTEN allele exhibit elevated PKB 
kinase activity [Haas-Kogan et al (1998); Whang et al (1998); Wu et al (1998)]. 
Consequently, mutations in PTEN that inactivate its lipid phosphatase function allow 
unregulated PKB activity, a major player in the phosphoinositide-a-kinase (PI-3K) pathway, 
leading to uncontrolled ceil proliferation and increased survival. Germline mutations of PTEN 
are also associated to Cowden syndrome, Lhermitte-Dudos disease and Bannayan-Zonana 
syndrome (Maehama, J. & Dixon, J.E., 1990, Trends Cell Biol 9, 125-128). Therefore, 
compounds that down-regulate the kinase activity of PKB may prove to be of clinical interest 
for single and combined anticancer treatment modalities. 
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The compounds of the present invention also exhibit powerful inhibition of the 
tyrosine l^inase activity of anaplastic lymphoma tcinase (ALK) and the fusion protein of NPM- 
ALK. This protein tyrosine kinase results from a gene fusion of nucleophosmin (NPM) and 
the anaplastic lymphoma kinase (ALK), rendering the protein tyrosine kinase activity of ALK 
ligand-independenL NPM^ALK plays a key role in signal transmission in a number of 
hematopoetic and other human cells leading to hematological and neoplastic diseases, for 
example in anaplastic large-cell lymphoma (ALCL) and non-Hodgkin's lymphomas (NHL), 
specifically-in-ALK-i* NHL or Alkomas, in inflammatory myofibroblastic tumors (IMT) and • 
neuroblastomas.' See Duyster et aL. Oncogene, Vol. 20, pp. 5623-5637 (2001). In addition 
to NPM-ALK, other gene fusions have been identified in human hematological and 
neoplastic diseases; mainly TPM3-ALK (a fusion of nonmuscle tropomyosin with ALK). » 

RET encodes a transmembrane receptor of the protein tyrosine kinase family. RET 
is the receptor of growth Actors belonging to the glial cell line-derived neurotrophic factor 
(GDNF) family. This family is comprised of the GDNF, neurturin (NTN), persephin (PSP), 
and artemin, which all have trophic influences on a variety of neuronal populations. These 
ligands interact with multimeric receptors composed of high-affinity glycosyl- 
phosphatidylinositol (GPI)-linked receptors and the RET kinase. Ligand-dependent RET 
activation can promote neuronal cell survival and differentiation. Insufficient PTK signaling 
may be responsible for developmental diseases. Gain of function of the RET receptor PTK is 
associated with human cancer. 

What is desirable from the point of view of possible treatments of proliferative 
diseases is to have a plethora of compound classes each tailored to specific protein kinases 
or protein kinase classes, thus allowing to come to specific treatments. Therefore, a strong 
need exists to find new classes of compounds^allowing for such specific inhibitory effects. 

General Description of the Invention 

The class of imidazoquinoline compounds described herein, especially novel 
compounds falling under this class, has surprisingly been found to have pharmaceutically 
advantageous properties, Inter alia, allowing for the inhibition of specific types or classes or- 
groups of protein kinases, especially PKB, ALK. RET or any combinations of two or more of 
these. In addition to this established activity, the imidazoquinolines have the advantage that • 
their backbone in addition allows for a plethora of substitution patterns that offer a broad 
possibility to achieve a fine tuning for specific interaction with the ATP-binding site of the 
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kinases, thus opening a new perspective and providing Icinase inhibitors of various degrees 
of specificity.. 

Detailed Description of the Invention 

The invention in particular relates to imidazoquinolines, especially compounds of the 
formula (I) 




(1) 



wherein 

each of x and y is, independently of the other, 0 or 1; 
Ri is an organic moiety that can be bound to nitrogen; 

X is C=0 or C=S with the proviso that then the dashed line bonding X to N is absent, so 
that X is bound to the adjacent N via a single bond, and with the proviso that then y 
is 1 and R is hydrogen or an organic moiety that can be bound to nitrogen; 

or X is (CRt) wherein R7 is hydrogen or an organic or inorganic moiety, with the proviso 
that then the dashed line bonding X to N is a bond, so that X is bound to the 
adjacent N via a double bond, and with the proviso that then y is zero or y is 1 and 
then -R is -^O; and 

each of R2, R3, R4. Rs and Re, Independently of the others, Is an organic moiety or 
hydrogen or an inorganic moiety, with the proviso that R3 cannot be unsubstituted 
phenyl unless Ri is phenyl substituted with an heterocyclic ring; 

or a pharmaceutically acceptable salts thereof. 

The present invention is also directed to methods of treating protein kinase 
dependent diseases comprising administering imidazoquinoline compounds of the 
fonnula (I) to a warm-blooded animal, especially a human; pharmaceutical preparations 
comprising an imidazoquinoline compound of the fomiula (I), especially for the treatment of a 
protein kinase dependent disease; novel imidazoquinoline compounds of the formula (I); a 
process for the manufacture of the novel imidazoquinoline compounds of the formula (I); the 
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manufacture of a pharmaceutical preparation for the treatment of protein Icinase diseases, 
and novel starting materials and Intermediates for their manufacture. 

The general tenns used hereinbefore and hereinafter preferably have within the 
context of this disclosure the following meanings, unless othenArise indicated: 

The prefix "lower" denotes a radical having 1 up to and including a maximum of 7, 
especially 1 up to and including a maximum of 4 carbon atoms, the radicals In question 
being either linear or branched with single- of multiple-branching. Lower alkyi, e.g., is* 
methyl, ethyl, n-propyl, sec-propyl, n-butyl, isobutyl, sec-butyl, ferf-butyl, n-pentyl, n-hexyl or 
o-heptyL 

Where the plural form is used for compounds, salts, phannaceutical preparations, 
diseases and the like, this is intended to mean also a single compound, salt .or the. like. 

In view of the close relationship between the novel compounds in free form and in the 
form of their salts, including those salts that can be used as intermediates, e.g., In the 
purification or identification of the novel compounds, tautomers or tautomeric mixtures and 
their salts, any reference hereinbefore and hereinafter to compounds of the formula (I) is to • 
be understood as referring also to the corresponding tautomers of compounds of the 
formula (I) or their A/-oxides, tautomeric mixtures of compounds of the formula (I) or their 
A/-oxides, or salts of any of these, as appropriate and expedient and if not mentioned 
otherwise. Tautomers can, e.g., be present In cases where amino or hydroxy, each with a 
least one bound hydrogen, are bound to carbon atoms that are bound to adjacent atoms by 
double bonds, e.g., keto-enol or imine-enamine tautomerism. 

Any asymmetric carbon atom may be present in the (/?)-, (S)- or (R,S)-configuration, 
preferably In the {R)- or (S)-configuration. Substituents at a double bond or a ring may be 
present In c/s- (= Z-) or trans (= E-) form. The compounds may thus be present as mixtures 

of isomers or preferably as pure isomers, preferably as enantiomer-pure diastereomers or 

■ 

pure enantiomers. 

The present invention also relates to pro-drugs of a compound of formula (I) that 
convert in vivo to the compound of formula (I) as such. Any reference to a compound of 
formula (I) is therefore to be understood as referring also to the corresponding pro-drugs of 
the compound of formula (I), as appropriate and expedient. 



An organic moiety that can be bound to nitrogen is preferably unsubstituted or 
substituted allcyl, unsubstituted or substituted alkenyi, unsubstituted or substituted alkynyl, 
unsubstituted or substituted aryl, unsubstituted or substituted aryl-lower alky! or aryl-lower 
alkoxy. unsubstituted or substituted heterocyclyl. unsubstituted or substituted heterocyclyl 
lower alkyi or lower alkoxy, unsubstituted or substituted cycloalkyi or unsubstituted or 
substituted cycloalkenyl. 

An organic moiety is preferably unsubstituted or substituted alkyi, unsubstituted or 
substituted alkenyi, unsubstituted or substituted alkynyl, unsubstituted or substituted 
unsubstituted or substituted aryl, unsubstituted or substituted heterocyclyl, unsubstituted or 
substituted cycloalkyi or unsubstituted or substituted cycloalkenyl, unsubstituted or 
substituted arylc^rbonylamino, amino substituted by one or two moieties selected from the 
group consisting of lower alkyi, substituted lower alkyi moieties^ aryl, cycloalkyi and 
mercapto-lower alkyi, alkyloxy or cyano. 

"Substituted", wherever used for a moiety, means that one or more hydrogen atoms 

in the respective moiety, especially up to 5, more especially up to three, of the hydrogen 

atoms are replaced independently of each other by the cbn^esponding number of 

substituents which preferably are independently selected from the group qonsisting.of lower 

alkyi, (e.g. methyl, ethyl or propyl), halo (e.g. F, CI, Br or 1); halo-lower alkyi (e.g. 

trifluoromethyl), hydroxy, carboxy, lower alkoxy, (e.g. methoxy). phenyl-lower alkoxy, lower 

alkanoyloxy, lower alkanoyl. hydroxy-lower alkyi, (e.g. hydroxymethyl or 2-hydroxyethyl), 

amino, mono or disubstituted amino, cyclic amino, amino-lower alky! (e.g. aminomethyl, 

« 

2-aminoethyl or 3-aminopropyl), AMower alkylamino, /V.AMi-lower alkylamino, Af-phenyl- 
lower alkylamino, AtA/-Ws(phenyl-lower alkyl)-amino, amino lower alkoxy, lower 
alkanoylamino, benzoylamino, carbamoyWower alkoxy, AWower alkylcarbamoyl-lower alkoxy 
or AtW-di-lower alkylcarbamoyl-lower alkoxy, amidino, W-hydroxy-amldino, guanidino, amino- 
lower alkyi, (e.g. aminomethyl or 2-aminoethyl). amidino-lower alkyi (e.g. 2-amidinoethyl), 
Af-hydroxyamidino-lower alkyi (e.g. W-hydroxy-amidino-methyl or -2-ethyl), carboxy, lower 

* ■ 

alkoxycarbonyr, phenyl-, naphthyl- or fluorenyl-lower alkoxycarbonyl (e.g. 
benryloxycarbonyl), lower alkanoyl. sulfo, lower alkanesulfonyl (e.g. methanesulfonyl (CH3- 
S(O)r)). sulfonamide (NH2-S(0)2-). dioxolo. phosphono (-P(=0)(0H)2). hydroxy-lower alkoxy 
phosphoryl or di-lower alkoxyphosphoryl, carbamoyl, mono- or di-lower alkylcarbamoyi, 
sulfamoyl. sulfamlde; mono- or di-lower alkylaminosulfonyl, cyano-lower alkyi (e.g. 
cyanomethyl), and cyano; Cs-Cigaryl, (e.g. phenyl or naphthyl where Cs-Ciearyl is substituted 
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\Anth any of the substituents defined above, and especially is phenyl whid) is unsubstituted or 
substituted with up to 4, preferably up to 2 substituents, wherein the substituents are the 
same or different and are independently selected from halo (e.g. CI or F), cyano, cyano 
lower alkyi (e.g. cyanomethyl. cyanoethyl and cyanopropyl); lower alkyi; lower aikoxy: amino- 
lower alkyi; amino-lower aikoxy; amino-lower alkyi sulfaiiyl or thiol-lower alkyi wherein the 
amino group can be mono or disubstituted, [e.g. -(CrC7)mNR8R9 or -<>(CrC7)mNRaR9i 

wherein m is 0 or 1, Re and Rgcan be the same or different and are Independently.H, lower 

• • • 

alkyi (e.g. methyl, ethyl or propyl), lower cycloalkyi te.g..cyclopropyl) or Re and R9 together 
with the N atom form a 3- to 6-membered hetetoc^clic ring containing 1-4 nitrogen, oxygen 
or sulfur atoms {e.g. azetidinyi. pyrrolidinyl. piperidino, morpholinyl, imidazotinyi, piperazlnyl 
or lower alkyl-piperazinyl)]. "Substituted" also includes: amino-carbonyWower alltyl (e.g. - 
R8R9-N-C(0)-CH2-, wherein Re and R9 are as defined above); heterocyclyl; heterocyclyl- 
lower alkyi; heterocyclyl-lower aikoxy or heterocydyWower alkanesulfanyl wherein the 
heterocyclyl is a substituted or unsubstituted 3-8 membered heterocyclic ring containing 1-4 
nitrogen, oxygen or sulfur atoms (e.g. imidazolyl, imidazolinyl, pyrrolidinyl, morpholinyl, 
azetidinyi, pyridyl, piperidino, piperidyl, piperazlnyl or lower alkyl-piperazinyl); 
C3-Ciocycloalkyl (e.g. cyclopropyl or cyclohexyl), hydroxy-Ca-CscycloalkyI, (e.g hydroxy- 
cyclohexyl), heteroaryl with 4 or 6 ring atoms and 1-4 ring heteroatoms selected firom O, N 
and S, especially furyl, 1,4 oxazinyl or pyridyl; or -NRsRq. wherein Ra and Rgcan be the 
same or different and are independently H. lower alkyi (e.g. methyl, ethyl or propyl), lower 
cycloalkyi (e.g. cyclopropyl) or the Re and Rg can. with the N atom, fomn a 3- to 8-membered 
heterocyclic ring containing 1-4 nitrogen, oxygen or sulfur atoms (e.g. azetidinyi, pynrolldinyl. 
piperidino, morpholinyl. imidazolinyl. piperazlnyl or lower alkyl-piperazinyl). It goes without 
saying that substituents are only at positions where they are chemically possible, the person 
skilled in the art being able to decide (either experimentally or theoretically) without 
inappropriate effort which substitutions are possible and which are not. For example, amino 
or hydroxy groups with free hydrogen may be unstable if bound to carbon atoms with 
unsaturated (e.g. olefinic) bonds. 

« 

Halo or halogen is preferably fluoro. chloro, bromo or lodo, most preferably fluoro, 
chloro or bromo. 

Alkyi preferably has up to 20, more preferably up to 12 carbon atoms and is linear or 
' branched one or more times; prefen-ed is lower alkyi, especially CrC4alkyL Alkyi is linear or 
cyclic and unsubstituted or substituted, preferably by one or more substituents independently 
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r 



selected from those mentioned above under ''substituted". Unsubstituted alkyip preferably 
lower alkyl. or hydroxyalkyi, especially hydroxy-lowef alky, e.g., 2-hydroxyelhyl, or cycloalkyl. 
e.g. cyciopropyl. 

Among the moieties corresponding to substituted alkyl, unsubstituted or substituted 
aryMower alkyl (especially prefenred), heterocyclyl-lower alkyl, or cycioalkyUlower alkyl are 
also preferred. 

> -- 

• • • • aM* ^ • • M VHP 

Aryl-lower alkyl is preferably lower alkyl that is substituted (preferably terminally or in 

1 - position) by unsubstituted or substituted aryl as defined below, especially phenyMower 
alkyl, such as benzyl or phenyiethyl, especially 1-phenylethyl. 

Heterocyctyl-lower alkyl is preferably lower alkyl that is substituted (preferably 
terminally) by unsubstituted or substituted heterocyclyl as defined below. 

CycloalkyMower alkyl is preferably lower alkyl that is substituted (preferably 
terminally) by unsubstituted or substituted cycloalkyi as defined below. 

Alkenyl is preferably a moiety with one or more double bonds and preferably has 

2- 20 carbon atoms, more preferably up to 12 carbon atoms; it is linear or branched one or 
more times (as far as possible in view of the number of carbon atoms). Prefenred is 
C2-C7alkenyl, especially C3-C4alkenyl, such as allyl or crotyl. Alkenyl can be unsubstituted or 
substituted, especially by one or more, more especially up to three of the substituents - 
mentioned above under "substituted". Substituents, such as amino or hydroxy (with free 
dissociable hydrogen) preferably are not bound to carbon atoms that participate at a double 
bond, and also other substituents that are not sufficiently stable are preferably excluded. 
Unsubstituted alkenyl, in particular, C2-C7alkenyl, is preferred. 

Alkynyl is preferably a moiety with one or more triple bonds and preferably has 
2-20 carbon atoms, more preferably up to 12 carbon atoms; it is linear of branched one or 
more times (as far as possible in view of the number of carbon atoms). Preferred is 
C2-C7alkynyl, especially C3-C4alkynyl, such as ethynyl or propyn-2-yl. Alkynyl can be 
unsubstituted or substituted, especially by one or more, more especially up to three of the 
substituents mentioned above under "substituted". Substituents, such as amino or hydroxy 
(with free dissociable hydrogen) preferably are not bound to carbon atoms that participate at 
a triple bond, and also other substituents that are not sufficiently stable are preferably 
excluded. Unsubstituted alkynyl, In particular, CrCralkynyl, Is preferred. 
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Aryi, preferably, has a ring system of not more than 20 carbon atoms, especially not 
more than 16 carbon atoms, is preferably mono-, bi- or tnc-cyclic, and is unsubstituted or, 
substituted preferably as defined above under " substituted". For example, aryl is selected 
from phenyl, naphthyl, indenyl, azulenyl and anthryl, and is preferably in each casd 
unsubstituted or halo, especially fluoro, chloro, bromo or iodo; halo-lower alkyl, especially 
trifluoromethyl; hydroxyl; amino, mono or disubstituted amino, cyclic amino, amino-lower 
alkyl (e.g. aminomethyl. 2-aminoethyl or 3-aminopropyl) which when bonded to the ring 
^Nitrogen, is connected by a bridge consisting of O, S orM; lower aikoxy (e.g. methoxy); * 
hydroxy-lower alkyl (e.g. hydroxymethyl or 2-hydroxyethyl); lower alkyl (e.g. methyl or ethyl); 
cyano; cyano-lower alkyl (e.g. 2-cyanoethyl and 3-cydnopropyl); amidino; A/*hydroxyamidino; 
amidino-lower alkyl (e.g. 2-amidino-ethyl); or A^hydroxyamidino-lower alkyl, (e.g. 2-{N- . 
hydroxyamidino)-ethyl) substituted phenyl or (especially 1- or 2-) naphthyl. The aryl group . 
may also be substituted with a heterocycle, heterocyclyl lower alkyl, heteroaryl or heteroaryi 
lower alkyl as defined hereinbelow.. Unsubstituted or substituted aryl, preferably phenyl, 
hydroxyphenyl (e.g. 4-hydroxyphenyl); or methoxyphenyl (e.g. 2-, 3- or 4-methoxyphenyi); 
benzo[1 ,3]dioxolo or lower alkyl (e.g. methyl or ethyl); is especially preferred as organic 
moiety that can be bound to nitrogen or as organic moiety R2 to R7. 

In arylcarbonyiamino, aryl is preferably aryl as defined in the last paragraph, 
especially benzoylamino. 

Heterocyclyl is preferably a heterocyclic radical that is unsaturated, saturated or 
partially saturated in the bonding ring and is preferably a monocyclic or iii a broader aspect 
of the invention bicyctic or tricyclic ring; has 3-24, more preferably 4-16 ring atoms, wherein 
at least in the ring bonding to the radical of the molecule of formula (I) one or more, 
preferably 1-4. especially one or two carbon ring atoms are replaced by a heteroatom 
selected from the group consisting of nitrogen, oxygen and sulfur, the bonding ring 
preferably having 4-1 2, especially 4-7 ring atoms; heteroaryl being unsubstituted or 

« 

substituted by one or more, especially 1-4 substituents independently selected from the 
group consisting of the substituents defined above under "substituted"; especially being a 
heteroaryl radical selected from the group consisting of oxiranyl, azirinyl, 1 ,2-oxathiolanyl, 
imidazoiyi, thienyl, furyl, tetrahydrofuryl, indolyl, azetidinyl, pyranyl, thiopyranyl, thianthrenyl, 
isobenzofuranyl, benzofuranyl, chromenyl, 2H-pyrrolyl, pyrrolyl, pyrrolinyl, pyrroiidinyl, 
imidazoiyi, imidazolidinyl, benzimidazolyl, pyrazolyl, pyrazinyl, pyrazolidinyl, pyranyol, 
thiazolyl, ispthiazolyl, dithiazolyl. oxazolyl, isoxazolyl, pyridyl, pyrazinyl, pyrimidinyl, piperidyl. 



piperazinyl, pyridazinyl, morpholinyl, thiomorpholinyl, Indollzlnyl, isolndolyl, 3H-indolyl, 
indolyl, benzimidazolyl, cumaryl, Indazolyl, triazoiyi, tetrazolyl, purinyl, 4H-quinotizinyl. 
isoquinolyl, quinolyl. tetrahydroquinolyl, tetrahydroisoquinoiyi, decahydroquinoiyi, 
' octahydroisoquinolyl, benzofuranyl, dibenzofuranyi, benzothiophenyl, .dibenzothiophenyl, 
phthalazinyl, naphthyridinyl, quinoxalyl, quinazolinyl, quinazolinyl. cinnolinyl, pteridinyl. 
carbazoiyi, p-carboiinyl, phenanthridinyl, acridinyl, perimidinyl, phenanthrolinyl, furazanyl, 
phenazinyl, phenothiazinyl, phenoxazinyl, chromenyl, isochromanyl and chromanyl. each of 
these rsidicals.i)ejng unsubs.tituted or sut>stitMted. by one.tg two radicals, selected from thq 
group consisting of lower alkyi, especially methyl or tert*butyl» lower alkoxy, especially . 
methoxy, and halo, especially fluoro or chloro. Uhsubstituted or substituted heterocyclyl or 
lower aikyi heterocyclyl, (e.g. benzo[1 ,3]dioxlo, indolyl. benzpfuranyl. thienyi, pyridyl. * 
imidazolinyl. lower alkyl imidazolinyl, morpholinyl, piperazinyl, lower alkyI piperazinyl, 
piperidino, piperidyl. pyrrolidinyt and azetidinyl) are preferred. 

CycloalkyI is preferably Ca-CiocycloaikyI, especially cyclopropyl, dimethylcyclopropyli 

» 

cyclobutyl, cyclopentyl; cyclohexyi or cycloheptyl, cycloalkyi being unsubstituted or 
substituted by one or more substituents, especially 1-3 substituents independently selected 
from the group consisting of the substituents defined above under "substituted". 

Cycloalkenyl is preferably Cs-Ciocycloalkenyl. especially cyclopentenyl. cyclohexenyl 
or cyclbheptenyl, cycloalkenyl being unsubstituted or substituted by one or more 
substituents, especially 1-3 substituents, independently selected from the group consisting of 
the substituents defined above under "substituted".* 

An inorganic moiety R2 to R7 is, preferably halogen, especially fluoro, chloro, bromo 

■ 

or iodo, hydroxy, amino or nitro. 

An organic moiety R2 to R7 Is selected from the organic moieties mentioned above for 
organic moieties that can be bound to nitrogen (for Ri) or is alternatively selected from the 
group consisting of unsubstituted or substituted alkyl (e.g. lower alkyl): unsubstituted or 
substituted alkoxy (e.g. lower alkoxy) or phenyl-lower alkoxy (e.g. methoxy), or lower 
alkanoyloxy (e.g. acetoxy), amino substituted by one or two moieties selected from the group 
consisting of lower alkyl (e.g. methyl or n-butyl); hydroxy-lower alkyl (e.g. 2-hydroxyethyl); 
mercapto-lower alkyl (e.g. 2-mercaptoethyl); unsubstituted or substituted CrCuaryl as 
defined above, especially phenyl; a heteroaryl being unsubstituted or substituted by one or 
more, especially 1-3, substituents independently selected from the group consisting of the 
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substituents defined above under "substituted"; especially being pyridyl (or an A^oxlde of , 

pyridyl) which is unsubstituted or substituted by one to two radicals selected from the group 

consisting of lower alkyi (e.g. methyl), lower alkoxy (e.g. methoxy), halo (e.g. fluoro). or 

-NRsRs, wherein Ra and Rgcan be the same or different and are independently H, lower alkyi 

(e.g. methyl, ethyl or propyl), lower cycloalkyi (e.g. cyclopropyl) or the Ra and R9 can, with 

the N atom, fonm a 3- to 8-membered heterocyclic ring containing 1-4 nitrogen, oxygen or 

sulfur atoms (e.g. az&tidinyi, pyrroHdinyl, piperidino, morpHolinyl, imidazolinyl, pipe.razinyl or 

-lower alkyl-piperazinyl); cycloalkyi as defined above, especially^CsrCecycloaikyl. lower. - 

• • • • 

*alkanoyl'(preferably as single amino substituent or in combination ^th another of the non- 
acyi moiety just mentioned) and benzoyl or phenyNower alkanoyi (prefei^ably as single 
amino substituent or in combination with another of the non-acyl moiety just mentionied); . 
amino; amino-lower alkyi; cyano; cyano-lower alkyl (e.g. cyanomethyl); amidino; 
A/-hydroxyamidino: amidino-lower alkyl (e.g. -methyl): or AMiydroxyamidlno-lower alkyl (e.g. 

-methyl). 

Preferably, only up to five, more preferably up to three of R2, Rsi R4i Rsi Re and R7 
are/is other than hydrogen, i.e., an inorganic or organic moiety. 

A very prefenred group of compounds of fomiula (I) are those wherein R3 is one of 
the organic moieties other than hydrogen, especially those mentioned as being preferred 
above. 

Salts are preferably the pharmaceutically acceptable salts of compounds of 
fonmula (I) if they are carrying salt-forming groups. 

Salt-forming groups in a compound of formula (I) are groups or radicals having basic 
or acidic properties. Compounds having at least one basic group or at least one basic 
radical, e.g., amino, a secondary amino group not forming a peptide bond or a pyridyl 
radical, may form acid addition salts, e.g., with inorganic acids, such as hydrochloric acid, 
sulfuric acid or a phosphoric acid; or with suitable organic carboxylic or sulfonic acids, e.g., 
aliphatic mono- or di-carboxylic acids, such as trifluoroacetic acid, acetic acid, propionic acid, 
glycolic acid, succinic acid, maleic acid, fumaric add, hydroxymaleic acid, malic acid, tartaric 
acid, citric acid or oxalic acid; or amino acids, such as arginine Or lysine; aromatic carboxylic 
acids, such as benzoic acid; 2*phenoxy-benzoic*acid; 2-acetoxy-benzoic acid; salicylic acid; 
4-aminosalicylic acid; aromatic-aliphatic carboxylic acids, such as mandelic acid or cinnamic 
acid; heteroaromatic carboxylic acids, such as nicotinic acid or isonicotlnic acid; aliphatic 



sulfonic acids, such as methane-, ethane- or 2-hydroxyethanesulfonlc acid; or aromatic 
sulfonic acids, e.g., benzene-, p-toluene- or naphthafene-2-sulfonic acid. When several 
basic groups are present mgno- or poly-acid addition salts may be formed. 

Compounds of formula (I) having acidic groups, a carboxy group or a phenolic 
hydroxy group, may form metal or ammonium salts, such as alkali metal or alkaline earth 
metal salts, e.g., sodium, potassium, magnesium or calcium salts; or ammonium salts with 
ammonia or suitable organic amines, such as tertiary monoamines, e.g., triethylamine or 
tri{2-hydroxyethyl)-amine, or heterocyclic bases, e.g., W-ethyl-piperidine or 
A/,A/-dimethyipipenazine. Mixtures of salts are possible. 

Compounds of formula (I) having both ackJic and basic groups can fomn internal 

salts. 

* 

For the purposes of isolation or purification, as well as in the case of compounds that 
are used further as intermediates, it is also possible to use pharmaceutically-unacceptable 
salts, e.g., the picratesl Only pharmaceutlcally-acceptabie, non-toxic salts niay be used for 
therapeutic purposes, however, and those salts are therefore preferred. 

Owing to the dose relationship between the novel compounds in free. form and in the • 
form of their salts, including those salts that can be used as intermediates, e.g., in the 
purification of the novel compounds or for the identification thereof, any reference 
hereinbefore and hereinafter to the free compounds shall be understood as including the 
corresponding salts, where appropriate and expedient. 

The compounds of formula (I) have valuable pharmacological properties and are 
useful in the treatment of protein kinase dependent diseases, e.g., as drugs to treat 
proliferative diseases. 

« 

The baculovirus donor vector pFB-GSTX3 was used to generate a recombinant 
baculovirus that expresses the amino acid region 658-1072 (Swiss prot No..Q9BTB0) of the 
intra-cytoplasmic kinase domain of human RET-Men2A which conresponds to the wild-type 
kinase domain of RET (wtRET) and RET-Men2B, which differs from the wtRET by the 
activating mutation in the activation loop M918T. The coding sequences for the cytoplasmic 
domain of wtRET and RET-Men2B were amplified by PCR from the plasmids pBABEpuro 
RET-Men2A and pBABEpuro RET-Men2B, respectively which were received from Dr. James 
Fagin, College of Medicine, University of Cincinnati. The amplified DNA fragments and the 
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pFB-GSTX3 vector were made compatible for ligation by digestion \Anth Sail and KpnI. 
Ligation of these DNA fragments resulted in the baculovirus donor plasmid pFB-6X3-RET- 
Men2A and pFB*GX3-RET-Men2B, respectively. 

9 

Production of virus 

« 

Transfer vectors containing the i^inase domains were transfected into the DI-ilOBac 
cell line (GIBCO) and plated on selective agar plates. Colonies without insertion of the • 
fusion sequence into the vlifal genome (carried by the bacteria) are blue. Single, whitd 
colonies were picked and viral DNA (bacmid) isolated from the bacteria by standard plasmid 
purification procedures. Sf9 cells or Sf21 (American Type Culture Collection) cells were then 
transfected in 25 cm^ flasks with the viral DNA using Cellfectin reagent. 

Determination of small scale protein expression in Sf9 cells 

• • • 

Virus-containing media was collected from the transfected cell culture and used for 
infection to increase its titer. Vims-containing media obtained after two rounds of infection 
was used for large-scale protein expression. For large-scale protein expression* 100 cm^ 
round tissue culture plates were seeded with 5x10^ cells/plate and infected with t mL of 
virus-containing media (approximately 5 MOIs). After 3 days, the cells were scraped off the 
plate and centrifuged at 500 rpm for 5 minutes. Cell pellets from 10-20, 100 cm^ plates, * 
were re-suspended in 50 mL of ice-cold lysis buffer (25 mM tris-HCI, pl-l 7.5, 2 mM EDTA, 
1% NP-40, 1 mM DTT, 1 mM P MSF). The cells were stirred on ice for 15 minutes and then 

centrifuged at 5.000 rpms for 20 minutes. 

\. 

Purification of GST-tagged proteins 

4 

The centrifuged cell lysate was loaded onto a 2 mL glutathione-sepharose column 
(Pharmacia) and washed 3 x with 10 mL of 25 mM tris-HCI, pH 7.5, 2 mM EDTA, 1 mM DTT, 
200 mM NaCi. The GST-tagged proteins were then eluted by 10 applications (1 mL each) of 
25 mM tris-HCI, pH 7.5. 10 mM reduced^lutathione, 100 mM NaCI, 1 mM DTT. 10% 
glycerol and stored at -70*'C. 

Measure of enzyme activity 

m 

Tyrosine protein kinase assays with either purified GST-wtRET or GST-RET-Men2B 
protein were carried out in a final volume of 30 pL containing 1 5 ng of either GST-wtRET or 
GST-RET-Men2B protein. 20 mM tris-HCI. pH 7.5. 1 rnWI MnCb, 10 mM MgCb. 1 mM DTT. 
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3 jjg/mL poly(Glu,Tyr) 4:1. 1% DMSO. 2.0 ATP (vrPJ-ATP 0.1 pCi). The acOvtty was 
assayed in the presence or absence of inhibitors, by measuring the Incorporation of ^^P from 
lY^P] ATP into poly(Glu,Tyr) 4:1. The assay was canied out in 96-well plates at ambient 
temperature for 15 minutes under conditions described below and temninated by the addition 
of 20 pL of 125 mM EDTA. Subsequently, 40 pL of the reaction mixture were transfenred 
onto Immobllon-PVDF membrane (Miilipore) previously soaked for 5 minutes with methanol, 
rinsed with water,.then soaked for 5 minutes witti 0.5% H3PO4 and mounted on vacuum 
manifold with disconnected vacuum source. After spotting all samples, vacuum was 
connected and each weil-rinsed with 200 pL 0.5% H3PO4. Membranes were removed and 
washed 4 x on a shaker with 1.0% H3PO4. once with ethanoL Membranes were counted 
after drying at ambient temperature, mounting in PacHard TopCount g&-well frame, and 
addition of 10 plJwell of Microscint TM (Packard). ICso values were calculated by linear 
regression analysis of the percentage inhibition of each compound in duplicate, at 4 
concentrations (usually 0.01, 0.1. 1 and 10 pM). One unit of protein kinase activity is defined 
as 1 nmole of ^¥ ATP transfenred from [v^^P] ATP to the substrate protein/miniite/mg of 
protein at 37"C. 

I 

IC50 calculations 

input 3 X 4 pL stopped assay on Immobilon membrane, not washed 

■ 

background (3 wells) assay with H2O instead of enzyme 
positive control (4 wells) -3% DMSO instead of compound 
bath control (1 well) no reaction mbc 

■ 

IC50 values are calculated by logarithmic regression analysis of the percentage . 
inhibition of each compound at 4 concentrations (usually 3- or 10-fold dilution series starting 
at 10 pM). In each experiment, the actual inhibition by reference compound is used for 
nomnalization of ICso values to the basis of an average value of the reference inhibitor 

Nonmallzed IC50 = measured ICsq average ref. ICso / measured ref. ICso 

Example: Reference inhibitor in experiment 0.4 pM, average 0.3 pM 

Test compound in experiment 1.0 pM, normalization: 0.3/0.4 = 0.75 

pM 

For example, staurosporlne or a synthetic staurosporine derivative are used as 
reference compounds. 
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Using this protocol, the compounds of the foniiula (i) are found to show IC50 values 
for RET inhibition in the range from 0.001-20 pM. preferably in the range from 0.01-2 pM. 

To fully activate PKB, the enzyme is exposed to catalytic amounts of P0K1 . 
GST-PKB [100 ng, specific activity (SA): 0.2 nmole/mg/min.] is incubated for 30 minutes at 
room temperature (RT) wth purified recombinant GST-PDK1 (1 ng, SA: 2 nmole/mln./mg). 
The activation Is perfomied as follows: 0.1 pg of GST-PDK1 (0.05 pL) and 10 pd of 
^GST-PKB (0.45 pL) are mbced in klotal vdlilme of 0.75 pL containing 15 pM ATP, 3 mM 
MgCbi 20 rnM hepes (pH 7.6)Tor 30 minutes at RT. The reaction is subsequently stopped 
by adding 0.25 pL containing 30% gycerol C/w) and 0.06 pL of 500 mM EDTA. 100-500 ng 
(0.01-0.05 pL) activated GST-PKB is incubated in a final volume.of 30 pL with 10 pM of the 
RRPRTRSFS peptide, 10 mM Mg-acetate, 50 mM MOPS (PH 7.5). 1 mM DTT and 
300 pg/mL BSA, 20 pM ATP (0.1 pCi -y^^P-ATP). The reaction Is carried out for 30 minutes 
at RT in the presence of either 1% DMSO or the text compound of the formula (1) at the 
required concentration in 1 % DMSO. The reaction is terminated by the addition of 20 pL 
125 mM EDTA. Thirty (30) pL of each sample is spotted onto P81 Whatman and the paper 
squares processed. See Ferrari and Thomas, Methods EnzymoU Vol. 200, pp. 159-169 
(1991). ICso values are calculated by linear regression analysis of the percentage- inhibition 
of each compound in duplicate. IC50 values for compounds of the formula (I) are in the 
range from 0.005-100 pM, for prefenred compounds between 0.01 pM and 2 pM. 

The inhibition of ALK tyrosine kinase activity can be demonstrated using known 
methods, e.g., using the recombinant kinase domain of the ALK in analogy to the VEGF-R 
kinase assay. See Wood etal., Cancer /?es. Vol. 60, No. 8, pp. 2178-2189 (2000). Iny'Aro 
enzyme assays using GST-ALK protein tyrosine kinase are performed in 96-well plates as a 
filter binding assay in 20 mM tris HCI, pH=7.5, 3 mM MgCb, 10 mM MnCb, 1 mM DTT, 
0.1 pCi/assay (=30 pL) [y-^¥]-ATP, 2 pM ATP, 3 pg/mL poly (Glu, Tyr 4:1) Poly-EY (Sigma 
P-0275), 1% DMSO, 25 ng ALK enzyme. Assays are incubated for 10 minutes at ambient 
temperature. Reactions are terminated by adding 50 pL of 125 mM EDTA, and the reaction 
mixture is transfen-ed onto a IVIAIP Multiscreen plate (Millipore, Bedford, MA, USA), 
previously wet with methanol, and re-hydrated for 5 minutes with H2O. Follov\nng washing 
(0.5% H3PO4), plates are counted in a liquid scintillation counter. IC50 values are calculated 
by linear regression analysis of the percentage inhibition. Compared \Arith the control without 
inhibitor, the compounds of formula (I) inhibit the enzyme activity by 50% (IC50), e.g.. in a 
concentration of from 0.001-0.5 pM, especially from 0.1-0.8 pM. 
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The compounds of formula (I) that inhibit the protein kinase activities mentioned, 
especially tyrosine and/or the serine/threonine protein Icinases mentioned above, can 
therefore be used in the treatment of protein kinase dependent diseases, especially 
diseases depending on PKB, ALK or RET and (especially abenrantly highly-expressed or 
activated) PKB, ALK or RET-dependent disease or disease dependent on the activation of 
the PKB, ALK or RET pathways or any combination of two or more of the mentioned 
Kinases, ..... 

Proteirt kinase dependent diseases are especially proliferative diseases, preferably a 
benign or especially malignant tumor, more preferably carcinoma of the brain, kidney, liver, 
adrenal gland, bladder, breast, stomach (especially gastric tumors), ovaries, colon, rectum, 
prostate, pancre.as, lung, vagina, thyroid, sarcoma, glioblastomas, multiple mye]pma or 
gastrointestinal' cancer, especially colon carcinoma or colorectal adenoma, or a tumor of the 
neck and head, an epidermal hyperproliferation, especially psoriasis, prostate hyperplasia, a 
neoplasia, especially of epithelial character, preferably mammary carcinoma, or a leukemia, 
especially as far as c-Met is involved. They are able to bring about the regression of tumors 
and to prevent the fonmation of tumor metastases and the growth of (also micro)metastases. 
In addition, they can be used in epidermal hyperproliferation, e.g., psoriasis; in prostate 
hyperplasia; in the treatment of neoplasias, especially of epithelial character, e.g., mammary 
carcinoma; and in leukemias. It is also possible to use the compounds of formula (I) in the 

* 

treatment of diseases of the immune system insofar as several or, especially, individual 
tyrosine protein kinases and/or (further) serine/threonine protein kinases are involved; 
furthemnore, the compounds of formula (I) can be used also in the treatment of diseases of 
the central or peripheral nervous system where signal transmission by at least one tyrosine 
protein kinase and/or (further) serine/threonine protein kinase is involved. 

There are also experiments to demonstrate the antitumor activity of compounds of 
the formula (I) in vivo. 

« 

Female Balb/c hairless mice with subcutaneously (s.c.) transplanted human bladder 
tumors T24 can be used to determine the anti-tumor activity. On day 0, with the animals 
under peroral forene narcosis, approximately 25 mg of a solid tumor are placed under the 
skin on the animals* left flank and the small incised wound is closed by means of suture 

« 

clips. On day 6 after the transplantation, the mice are divided at random into groups of 6 
animals and treatment commences. The treatment is carried out for 15 days with peroral, 
intravenous or intraperitoneal administration once daily (or less frequently) of a compound of 
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■ 

formula (I) in dimethyl sulfoxide/TweenSO/sodium chloride solution in the various doses. The 
tumors are measured twice a week vWth a slide gauge and the volume of the tumors is 
calculated. 

As an altemative to cell line A-431 » other cell lines may also be used in the same 
manner, e.g., 

• The MDA-MB 468 breast adenocarcinoma cell line [AtCC No. HTB 13% see also 
" //J Wirdr^l. 14, pp. 911-915 (1978)1: • 

• The MDA-MB 231 breast carcinoma cell line [ATCC No. HTB-26; see also 
/n W/ro. Vol. 12, p. 331 (1976)1: 

• The Colo 205 colon carcinoma cell line [ATCC No. CCL 222; see also Cancer 
Res. Vol. 38, pp. 1 345-1 355 (1 978)]; 

• The DU145 prostate carcinoma cell line DU 145 [ATCC No. HTB 81 ; see also 

ft 

Cancer Res, Vol. 37. pp. 4049-4058 (1978)1; 

« 

« 

• The PC-3 prostate carcinoma cell line PC-3 [especially preferred; ATCC No. 
CRL 1436; see also Cancer Res, Vol. 40, pp. 524-534 (1 98Q)1. 

• The A549 human lung adenocarcin(Mna [ATCC No. CCL 1 85; see also Int J 
Cancer, Vol. 17. pp. 62-70 (1976)1; 

• The NCI-H596 cell line [ATCC No. HTB 178; see also Science. Vol. 246, pp. 491- 
494 (1989)]; and 

• The pancreatic cancer cell line SUIT-2 [see Tomioka et al., Cancer Res. Vol. 61 , 
pp. 7518-7524 (2001)]. 

■ 

The compounds of the formula (I) can be prepared according to the methods: 

In one preferred embodiment, a compound of fomiula (I) is prepared by reacting a 
compound of the fonmula (II) 




(li) 
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with a boronic acid, 
wherein 

Hal refers to halogen preferably bromine; and 

X, y. X, Ri, R2, R4, R5, R and Re are as defined above; and . 

« 

if desired, transforming an obtainable compound of fomiula (I) into a different compound of 
fomnula (I), transfomiing a salt of an obtainable compound of formula (I) into the free 
compound or a different salt, or an obtainable free compound of fonnula (I) into a salt; and/or 
separating:an obtainable-mixture otisomers of compounds, of .formula. (I) into the individual 

« 

isomers. 

In the following, rfiore detailed description of the preferred process conditions, x, y, 

« 

Ri, R2. R3. R4p Rs, Re. R7. X and R have the meanings given for compounds of the 
formula (I), if not indicated otherwise. 

Starting materials 

A compound of fonmula (II) of the first prefen:ed embodiment is prepared by reacting 
a compound of formula (XVI) 




(XVI) 



wherein 

X, y. Ri, R2, R4. Rs and Re are as mentioned for a compound of the formula (I); and 
R are as defined below under a), b) or c), respectively, 

a) for the manufacture of a compound of the formula II wherein X is C=0 and the 
dashed line in formula (I) bonding X to N is absent, y is 1 and R is hydrogen or an 
organic moiety that can be bound to nitrogen, with an active derivative of a 
compound of the formula (III) 

A— X— A (III) 
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wherein 

X is C^^O; and 

each A. independently of the other, is a carbonyl-activating group; 

b) for the manufacture of a compound of the formula (II), wherein X is OS and the 
dashed line In formula (I) bonding X to N is absent, y is 1 and R is hydrogen or an 
organic moiety that can be bound to nitrogen, with CS2 or Cl-CC^sSVCi; of 

c) for the manufacture of a compound of the formula (11). wherein X is (CR7), Wherein 
R7 is hydrogen or an organic or Inorganic moiety with the proviso that then the 
dashed line bonding X to N is a bond, so that X is bound to the adjacent N via a 
double bond, with an activated derivjative of a compound of fonnula <IVa). (iVb) or ' 

• ■ 

(IVc) or a derivative of one of these compounds: 

Rt— COOH (IVa) 
R7_-CN (IVb) 
Rt— CHO (IVc) 

wherein R7 is hydrogen, an organic or inorganic moiety (e.g. C1-C7 lower allcyl, amino 
or amino-lower allcyl); 

wherein functional groups which are present in the starting compounds in processes a) to c> 
and are not intended to take part in the reaction, are present in protected form if necessary, 
and protecting groups that are present are cleaved, wherein said starting' compounds may 
also exist in the form of salts provided that a salt-forming group is present and a reaction in 
salt form is possible. 

A compound of the formula (11). wherein R is hydrogen and y is 1 is preferably 
prepared by hydrogenation of a compound of the formula (V) 




(V) 
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wherein the substRuents and symbols are defined as for compounds of the fonmula (I) (x is 
preferably zero), in the presence of an appropriate catalyst, e.g. a skeleton based catalyst, 
such as Raney-Ni, with hydrogen in an appropriate solvent, e.g. an alcohol, such as 
methanol, at prefenred temperatures between 0*^0 and SO^'C, e.g. at room temperature. 

The corresponding compounds of the fomiula (II), wherein R is an organic moiety 
that can be bqund to nitrogen, especially a carbon-bound one, can be prepared by reaction 
^of a compound'of^foFmula:(ll),-wherein*R is hydrogen and.y is 1 (see preceding paragraph) 
^with-a-compound^oUhe.foiTOula^.l) w-^. . .. — - • 

R— L (VI) 

wherein , • . 

R is an.organic moiety bound to L via a carbon atom; and 

L is a leaving group, especially halo, such as chloro, bromo or iodo, or arylsulfonyl. e.g, 
toluenesulfonyl, in an appropriate solvent, preferably in the presence of a tertiary 
nitrogen base,, such as pyridine or triethyiamine. 

Alternatively, a compound of the fomiula (II),' wherein R is hydrogen and y is 1 can be 
reacted with an aldehyde of the formula (VI*) or (Vr*) 

ft 

R*— CHb (VI*) 
R*— CO— R" (VI**) 

ft 

wherein R* and R** are the same or different and each is as an organic moiety bound to the 
moiety -CHO via a carbon atom, followed by reduction of the resulting enamine with an 
appropriate reductant, e.g. a complex hydride, such as an alkalimetal cyanoborohydride, e.g. 
sodium-cyanoborohydride, e.g. in the same solvent and at temperatures between -1 O^'C and 
AQ^^C, e.g. at lO^^C, the total reaction summing up to reductive amination. 

A compound of formula (V) is preferably prepared by reacting a compound of the 
formula (VII) 
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wherein Y is halo, especially chloro, and the other moieties and symbols have the meanit^s 
indicated for compounds of the fonmula (I) (x is preferably zero), with a compound of the . ^ 
fonnula (VIII) 

Ri— NH2 (VIII) 

wherein Ri is as defined for a compound of the formula I, in an appropriate solvent, 
preferably a lower alkylcarboxylic acid, such as acetic acid, at preferred temperatures 
between 10X and reflux temperature of the reaction mixture, e.g. between 20X and 140*C. 

A compound of the formula (VII) can be prepared by reacting a compound of the 
fomnula (IX) 




wherein the moieties and symbols have the meanings Indicated for a compound of the 
formula (I) (x is preferably zero), with an inorganic acid halogenide, especially POCI3 
(preferably without solvent) at elevated temperatures, e.g. between 100**C and 150**C or 
under reflux. 

A compound of the fonnula (IX) Is known In the art, can be synthesized according to 
methods known in the art and/or Is commercially-available. For example', it can be 
synthesized by reacting a compound of the formula (X) 




wherein the moieties and symbols have the meanings indicated for a compound of the 
fonnula (I) (x is preferably zero) with nitric acid (aqueous) at a prefenred temperature 
between 50X and 100X, e.g. at 85**C. 
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A compound of the formula (IX), can alternatively be synthesized by reacting a 
compound of the formula (XI) 




(XI) 



wherein the moieties and symbols have the rheanings indicated for a compound of the , 
fbrniula (r)rwith an anhydride of a carbonic add, especially acetic anhydride, preferably in 
the presence of an alkali metal salt of a carboxylic acid, e.g. potassium acetate, at a 
preferred temperature between SO^'C and ISO^'C, e.g. at ca. |100-140''C. 

A compound of the formula (XI) can be obtained, for example, by converting a 
compound of the formula (XII) 

HalN^ ^4>w ^COOH 

• . (xii) 




to the corresponding compound of the fonmula (XI) by reacting nitromethane in the presence 
of an alkali metal hydroxide, especially sodium hydroxide, at preferred temperatures 
between approximately C'C and 60**C, e.g. between O^^C and room temperature, then 
pouring the product under cooling to approximately 0*^0 into cone. l-ICi and adding the 
compound of the formula XII and further cone. HCI, subsequently allowing for further 
reaction at preferred temperatures between O^'C and room temperature to result in the 

m 

corresponding compound of formula (XI). 

Other starting materials are either known in the art, can be prepared according to 
methods that are known in the art. e.g. in analogy to the methods described hereinabove or 
in the examples, and/or are commercially-available. 

The present invention relates also to novel starting materials and/or intermediates 
and to processes for their preparation. The starting materials used and the reaction 
conditions selected are preferably those that result in the compounds, described as being 
preferred. 
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other starting materials are either Icnown in the art. can be prepared according to ^ 
methods that are known in the art, e.g. in analogy to the methods described hereinabove or 
in the examples, and/or are commercially-available. 

The present invention relates also to novel starting materials and/or intermediates 
and to processes for their preparation. The starting materials used and the reaction 
conditions selected are preferably those that result in the compounds described as being 
preferred. 

Detailed Description of Preferred Reaction' Conditions 

The reaction described under (a) preferably takes place under conditions known in. 

♦ • » 

the art, especially in an appropriate solvent, such as a halo-lower alkane, e.g., 
dichloromethane, or a lower alkylnitrile, such as acetonitrile, and under elevated 
temperatures, preferably in the range from 40^0 to the reflux temperature of the reaction 

m 

mixture, especially under reflux. In the compound of the formula (III), each A is, 
independently of the other, preferably halo, trichloromethyl, sucdnimido or 1-imidazolo. For 
example, if the compound of the formula (III) is trichloromethyl chloroformate, the reaction 
preferably takes place under anhydrous conditions in an appropriate aprotic solvent, e.g., a 
halogenated hydrocarbon, such as dichloromethane, at preferred temperatures between O^'C 
and 50X, e.g., at RT. 

The reaction described under (b) with CS2 or CI-C(=S)-CI preferably takes place in 
the presence of a base, especially a tertiary amine, such as tri-lower alkylamine, preferably 
triethylamine or pyridine, an alkalimetal carbonate or -bicarbonate, e.g.. sodium bicartjonate; 
or a metal hydroxide, especially an alkali metal hydroxide, such as sodium or potassium' 
hydroxide, in a polar organic solvent, especially an alcohol, at temperatures between lO'^C 
and the reflux temperature, more preferably between ZO^'C and 100X. 

The reaction described under (c) preferably takes place in the presence of an active 
derivative of a compound of the fomnula (IVa), (IVb) and (IVc) as solvent or other appropriate 
solvents or solvent mixtures at preferred temperatures between 30*^0 and the reflux 
temperature of the reaction mixture, more preferably under reflux. An activated derivative of 
a compound of the formula (IVa) is especially a tri-lower alkyi orthoester of the qarbonic acid 
of fomnula (IVa), especially a tri-ethyl derivative, such as triethylorthofomnate or a tetramethyl 
derivative, such as tetramethyl orthocarbonate. Alternatively, the respective reactive 
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derivative of an acid of the formula (IVa) is formed in situ, e.g. in the presence of 
polyphosphoric acid (also as solvent) at elevated temperatures, e.g. between lOO^'C and 
140^0. An activated derivative of a compound of fonmula (IVb) is especially a halo 
derivative, such as cyanogen bromide. . 

* 

Compounds of fonmula (I) can be transformed into different compounds of formula (I). 

* 

Especially, the following transfomiations are of interest: 

In compounds of the formula (1), wherein Rr carries a cyano or cyano-lower allcyl 
substituent, this substituent can be converted into an aminomethyl or aminomethyl-lower 
alky! group, respectively,, by hydrogenation, e.g. with hydrogen in the presence of an 
appropriate catalyst, such as a Raney catalyst, especially Ra'ney-Ni, in an appropriate 
solvent, such as an alcohol, especially methanol or ethanol, or a cyclic ether, such as 
tetrahydrofuran, or a mixture thereof, in the presence of ammonia, preferably at 
temperatures between C'C and SO'^C, e.g. at room temperature. 

In compounds of the fonmula (I), wherein Ri .cames a cyano or cyano-lower alkyi 
substituent or R7 is any one of these substituents, this substituent can be converted into a 
N-hydroxyamidino or W-hydroxyamidlno-lower alkyI group, respectively, by reaction with a 
hydroxylamine salt of an organic or inorganic acid, e.g. a hydroxylamine halogenide, in a 
polar solvent, e.g. a dt-lower alkyI lower alkanoylamide, especially dimethyl formamide, in 
the presence of water at prefenred temperatures between lO'^C and 100**C, e.g. at 20-75X, 
in the presence of a base, especially an alkali metal carbonate, such as sodium carbonate. 

ft 

In compounds of the formula (I), wherein Ri is 2-haloaryl, e.g. 2-chlorophenyl, the 
halogen can be removed by hydrogenation with hydrogen in an appropriate solvent, e.g. in 
an alcohol, Such as methanol, or a A/,Af-di-lower alkyl-loweralkanoylamlde. such as 
drmethylformamide. or a mixture thereof, and a catalyst, such as a noble metal on a earner 

■ 

material, e.g. palladium on charcoal (Pd-C), at preferred temperatures between O'C and 
SOX. e.g. at room temperature, to the corresponding compound wherein Ri is aryl, e.g. 
phenyl. 

in a compound of the fonmula (I), wherein a hydroxyamidino substituent is present 
(e.g. as mentioned in the last paragraph), this substituent can be converted into the 
corresponding amidino substituent by hydrogenation in the presence of an acid, such as 
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hydrochloric add, and a catalyst, preferably a Raney metal catalyst, such as Raney-Ni. , 
preferably at elevated temperatures, e.g. between 30'C and lO'C, e.g. at SCO. 

Compounds of the formula (I), wherein x and y or one of them are zero can be 

converted into the corresponding /\k)xide compounds (x, y or both = 1 , R = ->0) by 

oxidation in the presence of a peroxide, especially a peroxybenzoic acid derivative, such as 

37chloroperoxybenzoic acid, in the presence of a base, e.g. an alkali metal carbonate, such 

as sodium carbonate, and in an appropriate solvent, e.g. a halogenated hydrocarbon, sgch 

as chloroform or methylene chloride. 

• • • 

A compound of the fonnula (I), wherein x is 1 and Re is hydrogen can be transformed 

into the corresponding compound wherein x is zero an Rq is arylcarbonylamino by redaction 

with the con-esponding aryl isocyanate, especially benzoyl isocyanate, in an appropriate 

solvent, e.g. a halogenated hydrocart>on, such as methylene chloride or chloroform, 

preferably at elevated temperatures, e.g. under reflux. 

A compound of the formula (I), wherein Re is arylcarbonylamino can be converted 
into the conresponding compound of the formula (I) wherein Re is amino by reaction with an 
alkali metal alcoholate in the corresponding alcohol, e.g. sodium methanolate in nriethanoi, at 
elevated temperatures, e.g. under reflux. 

A compound of the formula (I), wherein x is 1 and Re is hydrogen can be transformed 
into the corresponding compound wherein x is zero an Re is cyano by reaction with an metal 

■ 

« 

cyanide, e.g. an alkali metal cyanide, especially potassium cyanide, in the presence of a 
base. e.g. a tertiary nitrogen base, such as atri-lower alkylamine, e.g. triethylamine, in a 
polar solvent, e.g. a d'l-lower alkyi alkanoylamide, such as dimethylformamide. at elevated 
temperatures, e.g. between 80°C and 120'C, for example, between 100'C and 110°C. 

Compound of fonnula (I), where X is CR7 and R7 is NH2 is prepared from the 
conresponding di-amino compound and cyanogen bromide in an appropriate splvent, e.g. 
ethanol, at temperatures between 0*C and 50X, e.g. room temperature. 

A compound of fonnula (I), where X is CR7 and R7 is OCH3 is prepaijed from the 
corresponding di-amino compound and tetrameth^ orlhocarbonate in the presence of an 
appropriate solvent, e.g. acetic add, at elevated temperatures, e.g. TS'C. 
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A compound of formula (I), where X is CR? and R7 is CF3 is prepared from the 
di*amino compound and trrfluoroacetic acid in the presence of an appropriate solvent, e.g. 
4 N HCI. at elevated temperatures, e.g. 100''C. 

A compound of formula (1), where X is CR7 and R7 is CH3 is prepared from the 
corresponding di-amino compound and triethyiorthoacetate at elevated temperatures, e.g. 
130*C. 

« 

A compound of formula (I), where X is CR7 and R7 is lower alley! is prepared from the 

corresponding di-amiho compound and thecorresponding aldehyde using catalytic amounts 

* 

of acetic acid In an appropriate solvent, e.g. DCM, at temperatures between O^'C and 50X, 
e.g. room temperature. • ' " ' , 

A compound of fomiula (l)» where R3 is uhsubstituted or'substituted aryl or 

« * 

heterocyclyl is prepared by reacting the Br-derivative and the conresponding boronic add in 
the presence of ()/s(triphenyiphosphine)palladium (II) dichloilde, 1 M solution of sodium 
carbonate In an appropriate solvent, e.g. DMF at elevated temperatures, e.g lOO^'C. This is 
a Pd catalyzed cross-coupling reaction of aryl, alkyriyi or vinyl halides with aryl or vinyl 
boronic acids. See Suzuki. Tetrahedron Leff, Vol. 20, p. 3437 (1979); or J Am Chem Soc, 
Vol. 107 p. 972 (1985). 

A compound of the formula (I), wherein x Is 1 and Re is hydrogen can be transformed 
into the corresponding compound wherein x is zero an Re is halo by reaction with an 
inorganic halogenide, e.g. POGI3, in an appropriate solvent, e.g. a mixture of a dl-lower alkyi 
alkanoylamlde, such as dimethylformamide, and an aromatic hydrocarbon, e.g. toluene, at 
elevated temperatures, e.g. between SO'^C and 90°Q. 

A compound of the formula (I), wherein Re Is halo can be converted into a compound 

■ 

of the formula (I), wherein Re is amino substituted by one or two moieties selected from the 
group consisting of lower alkyl. substituted lower alkyI moieties, aryl, cydoalkyl and 
mercapto-lower alkyl by reaction with the corresponding primary or secondary amine, 
respectively, in an appropriate solvent, e.g. an alcohol, especially methanol or 
2-ethoxyethanol, at temperatures between 100**C and 130*0 (if necessary in a sealed 
■ reaction vessel, e.g. a sealed tube). 
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A compound of the formula (I), wherein X is (CR7) and R7 is halogen can be obtained 
from the corresponding compound wherein R7 is hydrogen by reaction with the 
corresponding halogen succinimide, especially A/-bromosuccinimidep in the presence of the 
conresponding iron(lll)halogenide, especially FeBra, in the absence or presence of an 
appropriate solvent at elevated temperatures, preferably under reflux. 

A compound of the formula (I), wherein X is (CR7) and R7 is cyano can b& obtained 
from* the corresponding compound wherein R7-is -CONH2 by resiction with an inorganic acid 
^balogeni.de;.especialiy.PPCl3/in an appropriate base, especially pyridine, preferably at 
elevated temperatures, more preferably between 25X and 80''C. Alternatively, the 
compound can be obtained from a compound of the formula (I), wherein R7 is bromo (as 
obtainable in the last paragraph) by reaction in the presence of CuCN and a catalyst, 
especially ), fns(dibenzy|ideneacetone}dipaUadium chlorbfonm adduct and 
1.1 -bis{diphenylphosphlno)ferrocene, and of tetraethylammonium cyanide in an appropriate 
solvent, e.g. a cyclic ether, such as dioxane, at prefen-ed temperatures (if necessary in a 
sealed tube) between 100X and 150X, e.g. at 140^C. 

A compound of the formula (I), wherein X is C=0, y is 1 and R is unsubstituted or 
substituted alkyi, especially lower alkyi, can be obtained by converting the corresponding 
compound of the fonmula (t). wherein R is H with a halogenide, especially iodide, such as. 
lower alkyi iodide, in the presence of a strbng base, especially an alkali metal hydride, e.g. 
sodium hydride, in an appropriate aprotic solvent, e.g. a A/, AT-di-lower alkyl-lower 
alkanoylamide, at preferred temperatures in the range from O-SC'C, e.g. at room 
temperature, into said compound. 

A compound of the fomnula (1), wherein X is C=0, y is 1 and R is aryl, especially 
phenyl, can be obtained by converting the corresponding compound of the formula (I) 
wherein R is H with an arylboronic acid, especially phenylboronic acid, in the presence of 
anhydrous cupric acetate and a tertiary amine, e.g. a tri-lower alkylamine, such as 
triethylamine, in an appropriate aprotic solvent, especially a halogenated hydrocarbon, such 
as dichloromethylene, at preferred temperatures between 0°C and SO^'C. e.g. at room 
temperature, into said compound. 

Salts of compounds of formula (I) having at least one salt-forming group may be 
prepared in a manner known perse. For example, salts of compounds of formula (I) having 
acid groups may be formed, for example, by treating the compounds with metal compounds, 
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such as alkali metal salts of suitable organic carboxylic acids. e.g. the sodium salt of 
2-ethylhexanoic add, with organic alkali metal or alkaline earth metal compounds, such as 
the corresponding hydroxides, carbonates or hydrogen carbonates, such as sodium or 
. potassium hydroxide, cartK>nate or hydrogen carbonate, with corresponding calcium 
compounds or with ammonia or a suitable organic amine, stoichiometric amounts or only a 
small excess of the salt-forming agent preferably being used. Acid addition salts of 
compounds of formula (I) are obtained in customary manner, e.g. by treating the compounds 
with an acid or a suitable^anion exchange reagent.. Intenial salts of gompounds of formula (I) 
containing acid and basic salt-forming groups, e.g. a free carboxy group and a free amino 
group, may be formed, e.g. by the neutralization of salts, such as acid addition salts, to the 
isoelectric point, e.g. with weak bases, or by treatment with ipn exchangers. 

Salts can be converted in customary manner into the free compounds; metal and 
ammonium salts can be converted, for example, by treatment with suitable acids, and acid 
addition salts, for example, by treatment with a suitable basic agent. 

Mixtures of isomers obtainable according to the invention can- be separated in a 

manner known per se into the individual isomers; diastereoisomers can be separated, for 

• • • 

example, by partitioning between polyphasic solvent mixtures, recrystallization and/or 
chromatographic separation, for example over silica gel or by e.g. medium pressure liquid 
chromatography over a reversed phase column, and racemates can be separated, for 
example, by the fomiation of salts with optically pure salt-fonrning reagents and separation of 
the mixture of diastereoisomers so obtainable, for example by means of fractional 
crystallization, or by chromatography over optically active column materials. 

Intermediate and final products can be worked iip and/or purified according to 
standard methods, e.g. using chromatographic methods, distribution methods, (re)- 
crystallization and the like. 

Additional process steps 

In the additional process steps, carried out as desired, functional groups of the 
starting compounds which should not take part in this reaction may be present in unprotected 
form or may be protected for example by one or more protecting groups. The protecting 
groups are then wholly or partly removed according to one of the known methods. 
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Protecting groups, and the manner in which they are introduced and removed are ^ 
described, for example, in "Protective Groups in Organic Chemistry", Plenum Press, London, 
New York 1973, and in "Methoden der organischen Chemie", Houben-Weyl, 4th edition, Vol. 
15/1, Georg-Thieme-Verlag, Stuttgart 1974 and in Theodora W. Greene, "Protective Groups 
in Organic Synthesis", John Wiley & Sons. New York 1981. A characteristic of protecting 
groups is that they can be removed readily, i.e. without the occurrence of undeslred 
secondary reactions, for example by soh/olysis, reduction,' photolysis or alternatively under 
physiological conditioris. 

The end products of formula (I) may however also contain substituents that can also 

be used as protecting groups In starting materials for the preparation of other end products 

of fonnula (I). Thus, within the scope of this text, only a readily removable group that is hot a 

* 

constituent of the particular desired end product of formula (I) is designated a "protecting 
group", unless the context indicates otherwise. 

ft 

General process conditions 

ft 

The following applies in general to all processes mentioned hereinbefore and 
hereinafter, while reaction conditions specifically mentioned above or below are preferred: 

All the above-mentioned process steps can be carried out under reaction conditions 
that are known perse, preferably those mentioned specifically, in the absence or, 

customarily, in the presence of solvents or diluents, preferably solvents or diluents that are 

♦ * 

inert towards the reagents used and dissolve them, in the absence or presence of catalysts, 
condensation or neutralizing agents, for example ion exchangers, such as cation 
exchangers, e.g. in the H* form, depending on the nature of the reaction and/or of the 
reactants at reduced, normal or elevated temperature, for example in a temperature range of 
from about -100**C to about 190''C, preferably from approximately '80'*C to approximately 
150**C, for example at from -80"C to -BO'^G, at room temperature, at from -20*C to 40''C or at. 
reflux temperature, under atmospheric pressure or in a closed vessel, where appropriate 
under pressure, and/or in an inert atmosphere, for example under an argon or nitrogen 
atmosphere. 
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At all stages of the reactions, mixtures of isomers that are formed can be separated 
into the individual isomers, for example diastereoisomers or enantlomers. or into any desired 
mixtures of isomers, for example racemates or mixtures of diastereoisomers, for example 
analogously to the methods described under "additional process steps". 

The solvents from which those solvents that are suitable for any particular reaction 
may be selected include those mentioned specifically or, for example, water, esters, such as 
lower alkyl-lower alkanoates, fof^ ethyl acetate, ethers, such as aliphatic ethers, for 
exampje diethyl. ether, or cyclic ethers, for example tetrjahydrofuran or dioxane, liquid 
aromatic hydrocari3ons, such as benzene or toluene, alcohols, such as methanol, ethanol or 
1- or 2-propanol, nitriles, such as acetonitrile, halogenated hydrocarbons, such as methylene 
chloride or chlorpform, acid amides, such as dimethylfonnamide or dimethyi,acetamide, 
bases, such as heterocycllc nitrogen bases, for example pyridine or A/-methylpyrrolidin-2- 
one, carboxylic acid anhydrides, such as lower alkanoic acid anhydrides, for example acetic 
anhydride, cyclic, linear or branched hydrocarbons, such as cyclohexane, hexane or 
* isopentane, or mixtures of those solvents, for example aqueous solutions, unless otherwise 
indicated in the description of the processes. Such solvent mixtures may also be used in 
working up. for example by chromatography or partitioning. 

The compounds, including their salts, may also be obtained in the form of hydrates, 
or their crystals may, for example, include the solvent used for crystallization. Different 
crystalline forms may be present. 

The invention relates also to those forms of the process in which a compound 
obtainable as intermediate at any stage of the process Is used as starting material and the 
remaining process steps are carried out, or in which a starting material is formed under the 
reaction conditions or is used in the fonm of a derivative, for example in protected form or in 
the form of a salt, or a compound obtainable by the process according to the invention is 
produced under the process conditions and processed further in situ. In the process of the , 
present invention those starting materials are preferably used which result in new 
compounds of formula (1) described at the beginning as being especially valuable. Special 
preference is given to reaction conditions that are analogous to those mentioned in the 
examples. 
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Preferred Embodiments of the Invention 

m 

■ 

ft 

The invention relates espedally to a compound of the formula (I), 
wherein 

each of x and y is. independently of th^ other, 0 or 1; 
Ri is an organic moiety that can be bound to nitrogen; 

X is C=0 (especially prefenred) or C=S with the proviso that then the dashed line 
— ^ -bonding Xto N is absent, so that X is bound to the adjacent N via a.single bohd and 
with the proviso that then y is 1 and R is hydrogen or an organic moiety that can be 
bound to nitrogen; or 

X is (CR7), wherein R7 is hydrogen or an organic or inorganic moiety with the proviso tfiat 
then the dashed line bonding X to N Is a bond, so that X is bound to the adjacent 
via d double bond, and vwth the proviso that then y Is zero or y is 1 and then -R Is 

->0; and 

each of R2, R3. R4; R5 and Re. Independently of the others, is an organic moiety or • 
hydrogen or an inorganic moiety, with the proviso that R3 cannot be unsubstituted • 
phenyl unless Ri is phenyl substituted with a heterocyclic ring; 

or a phamnaceuticaliy acceptable salt thereof. 

Also preferred is a method of treating a protein kinase dependent disease comprising 

administering a compound of the formula (I) to a wann-blooded animal, especially a human, 

> 

in need of such treatment. A tyrosine kinase dependent disease is preferably one 
depending on PKB. ALK or RET and (especially aberrantly highly expressed or activated) 
PKB, ALK or RET-dependent disease or disease dependent on the activation of the PKB, 
ALK or RET pathways, or a disease dependent on any two or more of the kinases just 
mentioned. 

Mora preferred is a compound of the formula (I), 
wherein 

each of x and y is, independently of the other. 0 or 1 ; 

Ri is substituted or unsubstituted aryl or heteroaryl, especially phenyl, which is 

substituted with up to 4 substituents, preferably up to 3, where the substituents are 
the same or different and are independently selected from halo. (e.g. F or CI); 
CrC7lower alkyi which may be unsubstituted or substituted with halo (especially 
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methyl, ethyl, propyl or trifluoromethyl); cyano, cyano-lower alkyi (e.g. cyanomethyl, 
cyanoethyl, or cyanopropyl); lower alkoxy; amino; amlno-lower alkyI; amlno-lower 
alkoxy; amino-lower atkyl sulfanyl or thioMower alkyI wherein the amino group can 
be mono or disubstlluted, [e.g..-(CrC7)n>NR8R9 or -0-(CrC7)mNR8R9. wherein m is 0 
or 1. Rd and Rgcan be the same or different and are independently H, lower alkyI 
(e.g. methyl, ethyl or propyl), lower cycloalkyi (e.g. cyclopropyl) or R8 and R9 
together with the N atom fonm a 3- to 8-membered heterocyclic ring containing 1-4 
nitrdgenroxygeri or sulfur atoms (e.g. azetidinyC pynrolidinyl, piperidino, morpholinyl, 
* imidazolinyi; imiaazolihyl-ethyl, piperazinyl or lower alkyl-piperazinyl)]; amino- 
carbonyl-lower alkyI (e.g. R8R9-N-C(0)-CH2-, wherein Re and R9 are as defined 
above); heterocyclyl; heterocyclyHower alkyl; heterqcyclyl-iower alkoxy or 
heterocyclyl-lower alkanesulfanyl wherein the heterocyclyl is a 3- to 8-membered 
heterocyclic ring containing 1-4 nitrogen, oxygen or sulfur atoms (e.g. imidazolyl, ' 
imidazolinyi, pyrrolidinyl, morpholinyl, azetidinyl, pyridyl, piperidino. piperidyl, 
piperazinyl or lower alkyl-piperazinyl); substituted or unsubstituted amide; amide* 
lower alkyl, e.g. -CH2-CH(NH2)-C(0)-NH2), wherein alkyl may be linear or cyclic (e.g. 
cyclopropylene) and the alkyl in any of the substituents above may optionally be 
substituted with -NR8R9, wherein Re and R9 are as defined above; 

X is C=0 or C=S with the proviso that then the dashed line bonding X to N is- absent, so 
that X is bound to the adjacent N via a single bond and with the proviso that then y 
is 1 and R is hydrogen or an organic moiety that can be bound to nitrogen; or 

X is (CR7) wherein R7 is hydrogen or an organic moiety, such as CrC7lower alkyl, amino 
or amino lower alkyl; wherein the alkyl may be unsubstituted or substituted with Halo 
(e.g. methyl, ethyl, propyl, trifluoromethyl). lower alkoxy (e.g. methoxy). or cycloalkyi 
(e.g. cydopropyl) with the proviso that then the dashed line bonding X to N is a 
bond, so that X is bound to the adjacent N via a double bond, and with the proviso 

m 

that then y is zero, or y is 1 and then -R is ->0; 
R2 is hydrogen; 

R3 is halo (e.g. CI or F), unsubstituted or substituted Cs-Cuheterocyclyl. (e.g. thienyl, 
benzo[1,3]dtoxolo, indolyl, benzofuranyi, pyridiyi), unsubstituted or substituted 
C5-Ci4-aryl, e.g. phenyl or phenyl substituted with up to 4, preferably up to 
3 substituents, which are the same or different and are selected from halo (e.g. CI or 
. F), hydroxy, Ci-C4lower alkoxy, (e.g. methoxy), lower alkyl (e.g. methyl) or 
-(CrC4)inNReR9 wherein m is 0 or 1, Ra and Rgare as defined above (e.g. 



piperazinyl, methylpiperazinyl, moipholinyl, or pyrrolidinyl); a heteroaryl being 
unsubstituted or substituted by one or more, especially 1-3, substituents 
independently selected from the group consisting of the substituents defined above 
under "substituted"; especially being pyridyl (or an Ak>xide of pyridyl) which is 
unsubstituted or substituted by one to two radicals selected from the group 
consisting of lower alkyi (e.g. methyl), lower alkoxy (e.g. methoxy), halo (e.g. fluoro), 
or -M.RaRg. wherein Rs and Rgcan be the same or different and are independently H, 
lower. alkyI (e.g. methyl, ethyl or propyl), lower cycloalkyi (e.g. cyclopropyl) or the Rs 
and R9 can, with the N atom, form a 3- to 8-membered heterocyclic ring containing 
1-4 nitrogen, oxygen or sulfur atoms (e.g. azetidinyl, pyrrolidinyl; piperidino, 
morpholinyl, imidazolinyl, piperazinyl or lower alkyl-piperazinyl); , . 

R4 is hydrogen or halo. (e.g. fluoro or chloro); 

R$ is hydrogen; and 

' Re is hydrogen, amino, amino-lower alkyI or alkylamido (e.g. methylamido -NHC(O)- 
CH3), with the proviso that R3 cannot be unsubstituted phenyl unless Ri is phenyl 
substituted with an heterocyclic ring; 

or a pharmaceutically acceptable salt thereof, as such or especially for use in the diagnostic 
or therapeutic treatment of a warm-blooded animal, especially a human. 

Especially prefenred is a compound of the formula (I), 
wherein 

each of x and y is, independently of the other; 0 or 1 ; 

Ri is substituted or unsubstituted aryl or heteroaryl, especially phenyl, which is 

substituted with up to 4 substituents, preferably up to 3, where the substituents are 
the same or different and are independently selected from halo, (e.g. F or CI); 
Ci.C7lower alkyI which may be unsubstituted or substituted with halo (especially 
methyl, ethyl, propyl or trifluoromethyl); cyano. cyano-lower alfcyl (e.g. cyapomethyl, 
cyanoethyl, or cyanopropyl); amino; amino-lower alkyI; wherein the arriino group can 
be mono or disubstituted. [e.g. -(CrC7)mNR6R9 or-C)-(Ci-C7)mNReR9, wherein m is 0 
or 1 . Rs and Rg can be the same or different and are independently H, lower alkyI 
(e.g. methyl, ethyl or propyl), lower cycloalkyi (e.g. cyclopropyl) or Ra and R9 
together with the N atom form a 3- to 8-membered heterocyclic ring containing 1-4 
nitrogen, oxygen or sulfur atoms (e.g. imidazolinyl, imidazolinyl-ethyl, piperazinyl or 
lower alkyl-pjperazinyJ)]; amlno-carbonyl-lower alkyl(e.g. RaRa-N-CCOVCHr. wherein 

-33- 



Rsand Rg are as defined above}; heterocyclyl; heterocyclyl-lower alkyi; heterocyclyW 
lower alkoxy or heterocyclyl-lower alkanesul^nyl wherein the heterocydyl is a 3- to 
8-membered heterocyclic ring containing 1-4 nitrogen, oxygen or sulfur atoms (e.g. 
imidazolinyl, imidazolinyi. imidazolinyl-ethyl, piperazinyl or lower alkyl-piperazinyl); 
substituted or unsubstituted amide; amide-lower alicyl. e.g. -CH2-CH(NH2)-C(0)- 
NH2), wherein alkyI may be linear or cyclic (e.g. cyclopropylene) and the alkyI in any 
of the substituents above may optionally be substituted with -NRaRsi wherein Raand 
Rg are as-defined abover - • . . -.^ 

X is (CRV)." wherein R7 is hydrogen, lower alkyI (e.g. methyl or ethyl); amino alkyI or 

amino, with the proviso that then the dashed line bonding X to N is a bond, so that X . 
is bound to the adjacent N via a double bond, and with the proviso that then y is 
zero, or y is 1 and then -R is ->0; 

. » 

R2 is hydrogen; 

R3 is halo (e.g. CI or F), unsubstituted or substituted C5-Ci4-heterocyclyl, (e.g. thienyl, 
benzo[1 ,3]dioxolo, indolyl, benzofuranyl, pyridiyi), unsubstituted or substituted 

a 

C5-Ci4-afyl, e.g. phenyl or phenyl substituted with up to 4, preferably up to 3 
substituents, which are the same or different and are selected from halo (e.g. CI or 
F), hydroxy, Ci-C4lower alkoxy, (e.g. methoxy), lower alkyI (e.g. methyl) or 
-(Ci-C4)mNR8R9 wherein m is 0 or 1, Re and Rgare as defined above (e.g. 
piperazinyl, methylpiperazinyl, morpholinyl, or pyrrolidinyl); 

R4 is hydrogen or halo, (e.g. fiuoro or chloro); 

Rs Is hydrogen; and 

Re is hydrogen, with the proviso that R3 cannot be unsubstituted phenyl unless Ri is 
phenyl substituted v\^h an heterocyclic ring; 
or a pharmaceutically acceptable salt thereof, as such or especially for use in the diagnostic 
or therapeutic treatment of a warm-blooded animal, especially a human. 

Also preferred are pharmaceutical preparations comprising an imidazoquinotine 
compound of the formula (I), or a phanmaceutically acceptable salt thereof, especially for the 
treatment of a protein kinase dependent disease, a process for the manufacture of the novel 
imidazoquinoline compounds of the formula (I), or a phannaceutically acceptable salt 
thereof, and novel starting materials and intemiediates for their manufacture. Especially 
preferred Is the use of a compound of formula (I), or a pharmaceutically acceptable salt 
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thereof, in the manufacture of a phannaceutlcal preparation for the treatment of a protein ^ 
kinase dependent disease. 

* 

Also prefenred Is a compound of the formula (I), or a phanmaceutically acceptable salt 
thereof, as shown above for use in the treatment of a protein l<inase dependent disease, 
especially one depending on PKB. ALK or RET and (especially aberrantly highly expressed 
or activated) PKB, ALK or RET-dependent disease or disease dependent on the activation of 
the PKB. ALK or RET pathways or disease dependent on any two or more of the Icinases 
just mentioned. . . _ . _ ^ , ^ 

Especially preferred is a compound of the fdrmula (1), or a phannaceutically 
acceptable salt thereof, wherein X is C=0 and tlie other moieties are as defined under . 
formula (I), for use in the diagnostic or therapeutic treatment of a warm-blooded animal, 

■ 

especially a humaa 

»^ . 
In an altemative embodiment, the present invention is directed to a method of 

treating a protein kinase dependent diseasej especially one depending op PKB, ALK or RET 

and (especially aberrantly highly expressed or activated) PKB, ALK or RET-dependent 

disease or disease dependent on the activation of the PKB, ALK or RET pathways or 

disease comprising administering a compound according to formula (I), 

wherein 

each of X and y is, independently of the other, 0 or 1; 
Ri is an organic moiety that can be bound to nitrogen; 

X is C=0 (especially preferred) or C=S with the proviso that then the dashed line 

bonding X to N is absent, so that X is bound to the adjacent N via a single bond and 
with the proviso that then y is 1 and R is hydrogen or an organic moiety that can be 
. bound to nitrogen; or 

X is (CR7), wherein R7 is hydrogen or an organic or Inorganic moiety with the proviso that 
then the dashed line bonding X to N is a bond, so that X is bound to the adjacent N 
via a double bond, and with the proviso that then y is zero or y is 1 and then -R is 
-^O; and 

each of R2, R3, R4; R5 and Re, IndependenUy of the others, is an organic moiety or 
hydrogen or an inorganic moiety; 
or a phamiaceutically acceptable salt thereof. 
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Very preferred is a method of treating a protein kinase dependent disease comprising 

administering a compound of formula (I), where the disease to be treated is a proliferative 

disease, preferably a benign or especially malignant tumor, more preferably carcinoma of 

the brain, kidney, liver, adrenal gland, bladder, breast, stomach (especially gastric tumors), 

ovaries, colon, rectum,.prostate, pancreas, lung, vagina, thyroid, sarcoma, glioblastomas, 

multiple myeloma or gastrointestinal cancer, especially colon carcinoma or colorectal 

adenoma, or a tumor of the neck and head, an epidermal hyperproliferation, especially 

* 

psoriasis, prostateHiyperplasia, a neoplasia, especially of epithelial character, preferably , 
mammary carcinoma, or a leukemia. 

Most preferred is the use in accordance with the present invention of a compound of 
the formula (I), qr a pharmaceutically acceptable salt'thereof ; as exemplified hereinbelow 
under 'Examples*. 

Pharmaceutical Compositions 

The invention relates also to pharmaceutical compositions comprising a compound of 
fonfnula (I), to their use in the therapeutic (in a broader aspect of the invention also 
prophylactic) treatment or a method of treatment of a protein kinase dependent disease, 
especially the preferred diseases mentioned above, to the compounds for said use arid to 
the preparation of pharmaceutical preparations, especially for said uses. 

The phannacologically acceptable compounds of the present invention may be used, 
for example, for the preparation of pharmaceutical compositions that comprise an effective 
amount of a compound of the formula (I), or a pharmaceutically acceptable salt thereof, as 
active ingredient together or in admixture with a significant amount of one or more inorganic 
. or organic, solid or liquid,, pharmaceutically acceptable carriers. 

The invention relates also to a pharmaceutical composition that is suitable for 
administration to a warm-blooded animal, especially a human (or to cells or cell lines derived 
from a warm-blooded animal, especially a human, e.g. lymphocytes), for the treatment or, in 
a broader aspect of the invention, prevention of (= prophylaxis against) a disease that 
responds to inhibition of protein kinase activity, comprising an amount of a compound of 
formula (I) or a pharmaceutically acceptable salt thereof, which is effective for said inhibition, 
especially the in, together with at least one pharmaceutically acceptable carrier. 
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The pharmaceutical compositions according to the invention are those for enteral,^ 
such as nasal, rectal or oral, or parenteral, such as Intramuscular or intravenous, 
administration to warm-blooded animals (especially a human), that comprise an effective 
dose of the phannacologically active ingredient, alone or together with a significant amount 
of a pharmaceutically acceptable carrier. The dose of the active ingredient depends on the 
species of warm-blooded animal, the body weight, the age and the individuarcondition, 
individual pharmacokinetic data, the disease to be treated'and the mode of administration. 

« * 

The invention relates also to a method of treatment for a disease that responds to 

' inhibition of a protein kinase; which comprises administering an (against the mentioned 

disease) prophylactically or especially therapeutically effective amount of a compound of 

» * 

formula (l)according to the invention, especially to a warm-blooded animal, for example a 
human, that, on account of one of the mentioned diseases, requires such treatment. 

The dose of a compound of the formula (I) or a phamnaceutically acceptable salt 
thereof to be administered to warm-blooded animals, for example humans of approximately 
70 kg fcKKly weight, is preferably from approximately 3 mg to approximately 10 g, more 
preferably from approximately 10 mg to approximately 1.5 g, mo^t preferably from about 
100 mg to about 1000 mg /person/day, divided preferably into 1-3 single doses which may, 
for example, be of the same size. Usually, children receive half of the adult dose. 

The pharmaceutical compositions comprise from approximately 1 % to approximately 

■ 

95%, preferably from approximately 20% to approximately 90%, active ingredient. 
Pharmaceutical compositions according to the invention may be, for example. In unit dose 
fomi, such as in the form of ampoules, vials, suppositories, drag^es, tablets or capsules. 

The pharmaceutical compositions of the present invention are prepared In a manner 
known perse, for example by means of conventional dissolving, lyophilizing. mixing, 
granulating or confectioning processes. 

■ 

Solutions of the active ingredient, and also suspensions, and especially isotonic 
aqueous solutions or suspensions, are preferably used, It being possible, for example in the 
case of lyophilized compositions that comprise the active ingredient alone or together with a 
carrier, for example mannitol. for such solutions or suspensions to be produced prior to use. 
The pharmaceutical compositions may be sterilized and/or may comprise excipients, for 
example pieservatives, stabilizers, wetting and/or emulsifying agents, solubilizers. salts for 
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regulating the osmotic pressure and/or buffers, and are prepared In a manner known per se, 
for example by means of conventional dissolving or lyophilizing processes. The said 
solutions or suspensions may qomprise viscosity-increasing substances, such as sodium 
carboxymethylceilulose. carboxymethylcellulose, dextran. poiyvinylpynrolidone or gelatin. 

Suspensions in oil comprise as the oil component the vegetable, synthetic or semi- 
synthetic oils customary for injection purposes. There may be mentioned as such eispecially 
jiquid fatty add esters that contain as the acid component ajong-chained fatty acid having 
from jB-22, especially from 12-22. carbon atoms, for example lauric acid, tridecylic acid, 
myristic acid, pentadecylic acid, palmitic acid, margaric acid, stearic acid, arachidic acid, 
behenic add or corresponding unsaturated acids, for example oleic add. elaidic acid, erucic 
acid, brasidic acid or linoleic add, if desired with the addition of antioxidants, for example 
vitamin E, ^-carotene or 3,5-di-(ert-butyl-4-hydroxytoluene. The alcohol component of those 
fatty acid esters has a maximum of 6 carbon atoms and Is a mono- or poly-hydroxy, for 
example a mono-, di- or tri-hydroxy, alcohol, for example methanol, ethanol, propanol, 
butanol or pentanol or the isomers thereof, but especially glycol and glycerol. The following 
examples of fatty acid esters are therefore to be mentioned: ethyl oleate, Isopropyl myristate, 
isopropyl palmitate, "Labrafil M 2375" (polyoxyethylene glycerol trioleate, Gattefoss6, Paris), 
"Miglyol 812" (triglyceride of saturated fatty acids with a chain length of Cs to Ct2. Huls AG, 
Germany), but espedally vegetable oils, such as cottonseed oil, almond oil, olive oil, castor 
oil. sesame oil. soybean oil and more especially groundnut oil. 

The injection compositions are prepared in customary manner under sterile 
conditions; the same applies also to introducing the compositions into ampoules or vials and 
sealing the containers. 

Pharmaceutical compositions for oral administration can be obtained by combining 
the active ingredient with solid carriers, if desired granulating a resulting mixture, and 
processing the mixture, if desired or necessary, after the addition of appropriate excipients, 
into tablets, dragee cores or capsules. It is also possible for them to be incorporated into 
plastics carriers that allow the active ingredients to diffuse or be released in measured 
amounts. 

Suitable carriers are especially Tillers, such as sugars, for example lactose, 
saccharose, mannitol or sorbitol, cellulose preparations and/or calcium phosphates, for 
example tricalcium phosphate or calcium hydrogen phosphate, and binders, such as starch 
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pastes using for example com, wheat, rice or potato starch, gelatin, tragacanth, 
methylcellulose, hydroxypropylmethylcellulose, sodium carboxymethylceilulose and/or 
polyvinylpyrrolidone, and/or, if desired, disintegrators, such as the above-mentioned 
starches, and/or carboxymethyi starch, crosslinlced polyvinylpyrrolidone, agar, alginic acid or 
a salt thereof, such as sodium alginate. Excipients are especially flow conditioners and 
lubricants, for example silicic acid, talc, stearic acid or salts thereof, such as magnesium or 
calcium stearate, and/or polyethylene glycol. Dragee cores are provided with suitable, 
optionally enteric, coatings, there being used, inter alia, concentrated sugar solutions which 
may comprise gumafaBrc7tarc. polyvihylpyrrolidorie, polyethylene glycol and/or titanium 
dioxide, or coating solutions in suitable organic solvents, or, for the preparation of enteric 
coatings, solutions of suitable cellulose preparations, such as ethylcellulose phthaiate or > 
hydroxypropylmethytcellutose phthaiate. Capsules are dry-filled capsules made of gelatin . 
and soft sealed capsules made of gelatin and a plasticizer, such as glycerol or sorbitol. The 
dry-filled capsules may comprise the active Ingredient in the fonn of granules, for example 
with fillers, such as lactose, binders, such as starches, and/or glidants, such as talc or 
magnesium stearate, and if desired with stabilizers. In soft capsules the active ingredient is 
preferably dissolved or suspended in suitable oily excipients, such as fatty oils, paraffin oil or 
liquid polyethylene glycols, it being possible also for stabilizers and/or antibacterial agents to 
be added. Dyes or pigments may be added to the tablets or dragee coatings or the capsule 

casings, for example for identification purposes or to indicate different doses of active 

»■ 

ingredient. 

■ 

A compound of the fonDula (I) may also be used to advantage in combination with 
other antiprorrferative agents. Such antiproliferative agents include, but are not limited to 
aromatase inhibitors, antiestrogens. topoisomerase I inhibitors, topoisomerase II inhibitors, 
microtubule active agents, alkylating agents, histone deacetylase inhibitors, famesyl 
transferase inhibttors, COX-2 inhibitors, MMP inhibitors, mTOR inhibitors, antineoplastic 
antimetabolites, platin compounds, compounds decreasing the protein kinase activity and 
further anti-angiogenic compounds, gonadorelin agonists, anti-androgens, bengamides, 
bisphosphonates, antiproliferative antibodies, phosphatase inhibitors, heparanase inhibitors, 
ras inhibitors, telomerase inhibitors, proteasome inhibitors, Flt-3 inhibitors. Hsp90 inhibitors 
and temozolomide (TEMODAL®). 
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The term "aromatase Inhibitor" as used herein relates to a compound which Inhibits 
the estrogen production, i.e. the conversion of the substrates androstenedione and 
testosterone to estrone and estradiol, respectively. The term Includes, but is not limited to 
steroids, especially atamestane, exemestane and formestane and, in particular, non- 
steroids, especially aminoglutethimide, roglethimide, pyridoglutethimide, trilostane, 
testolactone, ketokonazole, vorozole, fadrozole, anastrozole and letrozole. Exemestane can 
be administered, e.g., In the fonn as it is marketed, e.g. under the trademark AROMASIN. 
Formestane can'b& administered, e.g., in the form as it Is mariieted, e.g. under the 
"YradeiriarkTENTAR in the form as it is mariceted, 

e.g. under the trademark AFEMA. Anastrozole can be administered, e.g., in the form as it is 

marketed, e.g. under the trademark ARIMIDEX. Letrozole can be administered, e.g., in the 

« 

form as it is marketed, e.g. under the trademark FEMARA or FEI^R Aminoglutethimide can 
be administered, e.g., in the forni as it Is marketed, e.g. under the trademark ORIMETEN. A 
combination of the invention comprising a chemotherapeutic agent which is an aromatase 
inhibitor is particularly useful for the treatment of hormone receptor positive tumors, e.g. 

« 

breast tumors. 

■ 

The term "antlestrogen" as used herein relates to a compound which antagonizes the 
effect of estrogens at the estrogen receptor level. The term includes, but is not limited to 
tamoxifen, fulvestrant, raloxifene and raloxifene hydrochloride. Tamoxifen can be 
administered, e.g.. In the form as it is marketed, e,g. under the trademark NOLVADEX. 
Raloxifene hydrochloride can be administered, e.g., in the form as it is marketed, e.g. under - 
the trademark EVISTA. Fulvestrant can be formulated as disclosed in US 4,659,516 or it can 
be administered, e.g., in the forni as it is marketed, e.g. under the trademark FASLODEX. A 
combination of the invention comprising a chemotherapeutic agent which is an antlestrogen 
is particulariy useful for the treatment of estrogen receptor positive tumors, e.g. breast 
tumors. 

« 

The term "anti-androgen" as used herein relates to any substance which Is capable 
of inhibiting the biological effects of androgenic honnones and includes, but is not limited to, 
bicalulamlde (CASODEX), which can be fbnmulated, e.g. as disclosed in US 4.636,505. 

■ 

The term "gonadorelin agonist" as used herein includes, but is not limited to abarelix, 
goserelin and gosereiin acetate. Goserelin is disclosed in US 4.100,274 and can be 
administered, e.g., in the fonn as it is marketed. e.g. under the trademaric ZOLADEX. 
Abarelix can be fonnulated. e.g. as disclosed in US 5.843,901. 
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The term 'topoisomerase I inhibitor^ as used herein includes, but is not limited to ^ 
topotecan. gimatecan, irinotecan, camptothecian and its analogues, 9-nitrocamptothecin and 
the mqcromolecutar camptothecin conjugate PNU-16614B (compound A1 in WOg9/17804). 
Irinotecan can be administered, e.g. in the form as it is marlceted, e.g. under the trademarl< 

■ 

CAMPTOSAR. Topotecan can be administered, e.g., in the form as it is marketed, e.g. under 
the trademarlc HYCAMTiN. 

« 

The term "topoisomerase II inhibitor" as used herein includes, but is not limited to the 

. r- *• ^ r.. • • ♦ """^^ — ' *- .V 

anthracycjines such as doxorubicin (induding.ljppsomal formulation^ e.g. CAELYX). 
daunorubicin, epirubicin, idarubicin and nemombicin, the anthraquinones mitoxantrone and 
losoxantrone, and the podophillotoxines etoposide and teniposide. Etoposide can be 
administered, e.g. in the fonm as it is marketed, e.g. under the trademarls ETOPOPHOS. 
Teniposide can be administered, e.g. in the form as it is marl^eted, e.g. under the trademaric 
VM 26-BRISTOL. Doxorubicin can he administered, e.g. in the form as it is marl^eted, e.g. * 
under the trademark ADRIBLASTIN or ADRIAMYCIN. Epirubicin can be administered, e.g. 
in the form as it is marketed, e.g. under the trademark FARMORUBICIN. Idambicin can be 
administered, e.g. in the fomi as it is marketed, e.g. under the trademark ZAVEDOS. 
Mitoxantrone can be administered, e.g. in the fonn as it is marketed, e.g. under the 
trademark NOVANTRON. 

« 

The term "microtubule active agent" relates to microtubule stabilizing, microtubule 
destabilizing agents and microtublln polymerization inhibitors including, but not limited to 
taxanes, e.g. paclitaxel and docetaxel, vinca alkaloids, e.g., vinblastine, Especially 
vinblastine sulfate, vincristine especially >^ncristine sulfate, and vinorelbine, discodermolides, 
cochicine and epothilones and derivatives thereof, e.g. epothilone B or a derivative thereof. 
Paclitaxel may be administered e.g. in the form as it is marketed, e.g. TAXOL. Docetaxel can 
be administered, e.g., in the form as it is mari^eted, e.g. under the trademark TAXOTERE. 

Vinblastine sulfate can be administered, e.g., in the form as it is marketed, e.g. under the 

* • 

trademarit VINBUVSTIN R.P.. Vincristine sulfate can be administered, e.g., In the fomri as It 
is marketed, e.g. under the trademark FARMtSTIN. Discodennolkle can be obtained, e.g., as 
disclosed in US 5,010,099. Also included are Epotholine derivatives which are disclosed in 
WO 98/10121. US 6.194.181. WO 98/25929, WO 98/08849. WO 99/43653. WO 98/22461 
and WO 00/31247. Especially prefened are Epotholine A and/or B. 
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The term ''alkylating agent" as used herein includes, but- is not limited to. 
cyclophosphamide, ifosfamlde, melphalan or nitrosourea (BCNU or Gliadel). 
Cyclophosphamide can be administered, e.g., in the form as it is marlceted, e.g. under the 

trademark CYCLOSTIN. Ifosfamide can be administered, e,g., in the form as it is marketed, 

* • • 

e.g. under the trademark HOLOXAN. 

The tenn "antineoplastic antimetabolite" includes, but is not limited to. 5-Fluorouracil 
or 5-FU , capecitabine . gemc ltabine, DNA demethylating agents, such as 5-azacytidine and 
decitabine. methotrexate and edatrexate. Capecitabine can be administered, e.g., in the 
form as it is mariceted. e.g. under the trademark ^(ELODA. Gemcitabine can be 
administered, e.g., in the form as it is marketed, e.g. under the trademark GEiVIZAR. Also 
included is the nrfonoclonal antibody trastuzumab wh^ch can be administered, e.g., in the 
form as it is marketed, e,g. under the trademark HERCEPTIN. . 

The term "platin compound" as used herein includes, but is not limited to, carboplatin, 
cis-platin, cisplatinum and oxaliplatin. Carboplatin can be administered, e.g., in the form as it 
is marketed, e.g. under the trademark CARBOPIJKT; Oxaliplatin can be adrhinistered, e.g., 
In the fomi as it is marketed, e.g. under the trademark ELOXATIN. 

The term "compounds targeting/decreasing a protein or lipid kinase activity; ov a 
protein, or lipid phosphatase activity; or further anti-angiogenic compounds" as used herein 
includes, but is not limited to: protein tyrosine kinase and/or serine and/or threonine kinase 
inhibitors or lipid kinase inhibitors, e.g.: 

a) compounds targeting, decreasing or inhibiting the activity of the platelet-derived 
growth factor-receptors (PDGFR), such as compounds which target, decrease or 
inhibit the activity of PDGFR, especially compounds which inhibit the PD6F receptor, 
e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g. imalinib, SU101. SU6668, and 
GFB-111: 

b) compounds targeting, decreasing or inhibiting the activity of the fibroblast growth 
factor-receptors (FGFR); 

c) compounds targeting, decreasing or inhibiting the activity of the insulin-like growth 
factor receptor 1 (IGF-1R), such as compounds which target, decrease or Inhibit the 
activity of IGF-IR, especially compounds which inhibit the IGF-1R receptor, such as 
those compounds disclosed in WO 02/092599; 
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d) compounds targeting, decreasing or inhibiting the activity of the Trfc receptor ^ 
tyrosine kinase family; 

e) compounds targeting, decreasing or inhibiting the activity of the Axl receptor 
tyrosine kinase family; 

f) compounds targeting, decreasing or inhibiting the activity of the c-Met receptor; 

g) compounds targeting, decreasing or inhibiting the activity of the Kit/SCFR 

receptor tyrosine kinase; . ■ - ■ • ^ 

• • • 

h) compounds targeting, decreasing or inhibiting the activity of the C-kit receptor 

« 

tyrosine kinases - (part of the PDGFR family), such as compounds which target, 
decrease or inhibit the activity of the c-Kit receptor tyrosine kinase family, especially 

m 

compounds which inhibit the c-Kit receptor, e.g imatinib; 

i) compounds targeting, decreasing or inhibiting the activity of members of the c-AbI 
family and their gene-fuston products (e.g. BCR-AbI kinase), such as compounds 
which target decrease or inhibit the activity of c-AbI family members and their gene 
fusion products, e.g. a N-phenyl-2-pyrimidine-amine derivative, e.g. imatinib; 

PD1 80970; AG957; NSC 68041 0; or PD1 73955 from ParkeDavis; 

J) compounds targeting, decreasing or inhibiting the activity of members of the 

■ 

protein kinase C (PKC) and Raf family of serine/threonine kinases, members of the 
MEK, SRC, JAK, FAK, PDK and Ras/MAPK family members, or Pl(3) kinase family, 
or of the Pl(3)-kinase-related kinase family, and/or members of the cyclin-dependent 
kinase family (CDK) and are especially those staurosporine derivatives disclosed in 
US 5,093,330, e.g. midostaurin; examples of further compounds include, e.g. UCNr 
01, safingol, BAY 43-9006, Bryostatin 1, Perifosine; llmofosine; RO 318220 and RO 
320432; GO 6976; Isis 3521; LY333531A.Y379196; isochinoline compounds such as 
those disclosed in WO 00/09495; FTIs; PD1 84352 or QAN697( a P13K inhibitor); 

k) compounds targeting, decreasing or inhibiting the activity of protein-tyrosine 
kinase inhibitors, such as compounds which target, decrease or inhibit the activity of 
protein-tyrosine kinase inhibitors include imatinib mesylate (GLEEVEC) or tyrphostin. 
A tyrphostin is preferably a low molecular weight (Mr < 1500) compound, or a 
pharmaceutically acceptable salt thereof, especially a compound selected from the 
benzylidenemalonitrile class or the S-arylbenzenemalonirile or bisubstrate quinoline 
class of compounds, more especially any compound selected from the group 
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consisting of Tyrphostin A23/RG-50810: AG 99; Tyrphoslin AG 213; Tyrphostin AG 
1748; Tyrphostin AG 490; Tyrphostin B44; Tyrphostin B44 (+) enantiomen Tyrphostin 
AG 555; AG 494; Tyrphostin AG 556, AG957 and adaphostin (4-{t(2.5- 
dihydroxyphenyi)methyl]amino}:benzoic acid adamantyl ester; NSC 680410, 
adaphostin); and 

1) compounds targeting, decreasing or inhibiting the activity of the epidermal growth, 
. . factor jamily otceceptor tyrosine kinases (EGFR, ErbB2, EtbB3, Ert3B4 as homo- or 
heterQdjmers),,such as compounds whiph target, d ecrease o r inhibit the activity of 
the epidermal growth factor receptor family are especially compounds, proteins or 
antibodies which inhibit members of the EGF receptor tyrosine kinase family, e.g. 
EGF receptor, ErbB2. ErbB3 and ErbB4 or bind to BQf or EGF related ligands, and 
are in particular those compounds, proteins or monoclonal antibodies genericaily and 
specifically disclosed in WO 97/02266, e.g. the compound of ex. 39, or in EP 0 564 
409, WO 99/03854, EP 0520722, EP 0 566 226, EP 0 787 722, EP 0 837 063, US 
5,747,498, WO 98/10767, WO 97/30034, WO 97/49688, WO 97/38983 and, 
• especially, WO 96/30347 (e.g. compound known as CP 358774), WO 96/33980 (e.g. 
compound ZD 1839) and WO 95/03283 (e.g. compound ZM1 05180); e.g. 
trastuzumab (HerpetinR), cetuximab, Iressa, OSI-774, CH033, EKB-569. GW-2016. 
E1.1, E2.4, E2.5, E6.2, E6.4, E2.11, E6.3 or E7.6.3, and 7H-pyrrolo-[2.3-dlpyrlmldine 
derivatives which are disclosed in WO 03/013541. 

By antibody is meant intact monoclonal antibodies, polyclonal antibodies, 
multispecific antibodies formed from at least 2 intact antibodies, and antibodies fragments so 
long as they exhibit the desired biological activity. 

Compounds which target, decrease or inhibit the activity of a protein or lipid 
phosphatase are e.g. inhibitors of phosphatase 1. phosphatase 2A, PTEN or CDC25, e.g. 
okadaic acid or a derivative thereof. 

Further anti-angiogenic compounds include compounds having another mechanism 
for their activity, e.g. unrelated to protein or lipid kinase inhibition e.g. thalidomide 
(THALOMID) and TNP-470. 

Compounds which induce cell differentiation processes are e.g. retinoic acid, a- v- or 
S-tocopherol or a- or ^--tocotrienol. 
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The term cyclooxygenase inhibitor as used herein includes, but is not limited to. e.g. 
Cox-2 inhibitors, 5-alkyl substituted 2-arylaminophenylacetic acid and derivatives, such as 
celecoxib (CELEBREX), rofecoxib (VIOXX), etoricoxib, valdecoxib or a 5-all(yi-2- 
arylaminophenylacetic acid, e.g. 5-methyl-2-(2'-chloro-6 -fluoroaniiino)phenyl acetic acid, 

lumiracoxib. 

The tenm "bisphosphonates" as used herein includes, but is not limited to, etridonic, 
clodroniA tiludronic,_.pamidronic, alendronic, ibandronic, risedronic and zoledronic acid. . 
''Etridonic add" can be administered, e.g., in the fomn as it is marketed, e.g. under the 
trademark DIDRONEL. "Clodronic acid" can be administered, e.g., in the fomi as it is 

marketed, e.g. under the trademark BONEFOS. "Tiludronic acid" can be administered, e.g., 

* * 

in the form as it is marketed, e.g. under the trademark SKELID. "Pamidrpnic acid" can be 
administered, e.g. in the fonri as it is marketed, e.g. under the trademark AREDIA™. 
"Alendronic acid" can be administered, e.g., in the fonm as it is marketed, e.g. under the 
trademark FOSAMAX. "Ibandronic acid" can be administered, e.g., in the form as it is 
marketed, e.g. under the trademark BONDRANAT. "Risedronic acid" can be administered, 
e.g.. in the fonn as it is marketed, e.g. under the trademark ACTONEL. "Zoledronic add" can 
be administered, e.g. in the fonm as it is marketed, e.g. under the trademark ZOMETA. 

The term "heparanase inhibitor" as used herein refers to compounds which target, 
decrease or inhibit heparin sulphate degradation. The term includes, but is not limited to, 
PI-88. 

■ 

The terni " biological response modifier" as used herein refers to. a lymphoklne or 
interferons, e.g. interferon y- 

The term "inhibitor of Ras oncogenic isofonns". e.g. H-Ras, K-Ras. or N-Ras, as * 
used herein refers to compounds which target, decrease or Inhibit the oncogenic activity of 
Ras e.g. a "farnesyl transferase Inhibitor" or "FTI", e.g. L-744832 or DKBG557. 

The temn "telomerase Inhibitor" as used herein refers to compounds which target, 
decrease or inhibit the activity of telomerase. Compounds which target, decrease or inhibit 
the activity of telomerase are especially compounds which inhibit the telomerase receptor, 
e.g. telomestatin. 
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The term ''methionine aminopeptidase inhibitor" as used herein refers to compounds 
which target, decrease or inhibit the activity of methionine aminopeptidase. Compounds 
which target, decrease or inhibit the activity of methionine aminopeptidase are e.g. 
bengamide or a denvatiye thereof. 

* 

The term "proteasome inhibitor" as used herein refers to compounds which target, 
decrease or inhibit the actKrity of the proteasome. Compounds which target, decrease or 
inhibit thVictivity of WpfSiS^^^ ' 

The term "matrix metalloproteinase inhibitor^ or ("MMP inhibitor") as used herein 
includes, but Is not limited to collagen peptidomimetic and nonpeptidomimetic inhibitors, 
tetracycline derivatives, d.g. hydroxamate peptidomimetic inhibitor batimastat and its orally 
bloavailabte analogue marimastat (BB-2516). prinomastat (AG3340), metastat (NSC 
683551) BMS-279251, BAY 12-9566, TAA211, MI\/II270B or AAJ996. 

The term "agents'used in the treatment of hematologic malignancies" as used herein 
includes, but is npt limited to FMS-iike tyrosine kinase inhibitors e.g. compounds targeting, 
decreasing or inhibiting the activity of FIVIS-like tyrosine Wnase receptors (Flt-3R); interferon, 
1-b-D-arabinofuransylcytosine (ara-c) and bisulfan; and ALK inhibitors e.g. compounds 
which target, decrease or inhibit anaplastic lymphoma kinase. 

Compounds which target, decrease or inhibit the activity of FMS-like tyrosine kinase 
receptors (Flt-3R} are especially compounds, proteins or antibodies which inhibit members 
of the Flt-3R receptor kinase family, e.g.PKC412, midostaurin, a staurosporine derivative, 
and IVILN518. 

The term "HSP90 inhibitors" as used herein includes, but is not limited to, 
compounds targeting, decreasing or inhibiting the intrinsic ATPase activity of HSP90; 
degrading, targeting, decreasing or inhibiting the HSP90 client proteins via the ubiquitin 
proteasome pathway. Compounds targeting, decreasing or inhibiting the intrinsic ATPase 
activity of IHSP90 are especially compounds, proteins or antibodies which inhibit the ATPase 
activity of HSPgO e.g,17*allylamino,17-demethoxygeldanamycin (17AAG), a geldanamycin 
derivative; other geldanamycin related compounds; radicicol and HDAC inhibitors. 

The tenn "antiproliferative antibodies" as used herein includes, but is not limited to 
trastuzumab (Herceptin™), Trastuzumab-DMI , eriotinib (Tarceva^), bevacizumab 
(Avastin™), rituximab (Rituxan®), PR064553 (anti-CD40) and 2C4 Antibody. 
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For the treatment of acute myeloid leukemia (AML), compounds of fonmula (i) can be 
used in combination \Arith standard leukemia therapies, especially in combination >Arith 
therapies.used for the treatment of AML. In particular, compounds of fonmula (I) can be 
administered in combination with e.g. farnesyl transferase inhibitors and/or other drugs 
useful for the treatment of AML, such as Daunorubicin, Adriamycin, Ara-C, VP-16, 
' Teniposide, Mitoxantrone, Idarubicin, Carboplatinum and PKC412. 

* mm • 

~ r • The"stractare;:of.the active -agents identified by code*nos:,-generic or trade names 
-may. b& taken fronvtbe-actuaLedition of the standard compendium "The Merck Index" or from 
databases, e.g. Patents International (e.g. IMS World Publications). 

The above-mentioned compounds, which can be used in combination with a * 
compound of the formula (I), can be prepared and administered as described in the art such 
as in the documents cited above. 

A compound of the formula (I) may also be used to advantiage in combination with 
known therapeutic processes, e.g., the administration of hormones or especially radiation. 

■ 

A compound of formula (I) may in particular be used as a radiosehsitizer, ^specially 
for the treatment of tumors which exhibit poor sensitivity to radiotherapy. 

ft 

The following examples'are merely illustrative and not meant to limit the scope of the 
present claims in any manner. 



47 



EXAMPLES 



The following examples serve to illustrate the invention without limiting the scope 



thereof: 



Abbreviations 

Boc ferf-butoxycarbonyl 

DCM dichloromethane . 

DMF A/,A/-dlmethylformamlde 

DMSO dimethylsulfoxide 

ES-MS electrospray mass spectrometry 

Grad gradient 

HCI . hydrochloric acid 

HPLC high-pressure liquid 
chromatography 



mL 



miriKter(s) 



NMR nuclear magnetic resonance * 



PS 
RT 



tR 



polystyrene . 

room temperature 

HPLC retention time in minutes 



TFA trifluoroacetic acid 
THF tetrahydrofuran 



Where no temperatures are given, the reaction takes place at ambient (room) . 
temperature. 

Ratios of solvents, e.g., In eluents or solvent mixtures, are given In volume by volume 

a). 

The following agents were obtained from Fluka, Buchs. Switzerland: 
4-amino-benzonitrile; 2-amino-5-bromo-benzoic acid; nitromethane; ethyl cyanoacetate; 
(/?)-2-fert-butoxycarbonylamino-3-(4-nltro-phenyl)-propionic acid; Af-chlorosuccinimide; 

4-nitrophenethyl bromide; triethyl orthoacetate; triethyorthoacetate; 2-amino-4-fluorobenzolc 
acid; 2-amlno-4-chloroben2oic acid; cyanogen bromide; 3-fonnylphenylboronlc acid; and 
aniline 4-fluoroaniline; and phenylborontc add. 
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The following agents were obtained from Aldrich, Buchs, Switzerland: 
3,4-methylenedioxyphenylboronic acid; 3.4-difluoro-1 -nitrobenzene; 2-fluoro-5-nltrotoluene; 

thiophene-2-boronic acid; thlophene-3-boronto acid; benzoIfclfuran-2-boronlc acid; 2- 
fluoroaniline; 2.4-dimethoxyphenylboronic acid; 2.5-dimethoxyphenylboronlc acid; 3.4- 

dlmethoxyphenylboronic acid; phenylboronic acid; 2,3-dimethoxyphenylboronlc acid; 

« 

2,3,4-trimethoxyphenylboronic acid; 3-methoxyphenylbcrohic acid; 3-fIuorophenylbpronlc 
acid; and (4-amiri6^pheriyi)-ace&r^^^ - • - , 

The following agents were obtained from Lancaster, Morecambe, U.K: 

benzo[b]thiophene-2-boronic acid; 4-hydroxyphenylboronlc add; 3,4,5- , . 

tnmethoxyphenylboronic acid; and 4-hydroxy phenylboronic acid. 

5-indolylboronic acid was obtained from Frontier Scientific, Inc., Lancashire. U.IC; pyridine-4- 
boronic acid was obtained ffom Maybridge, Cornwall, U.K.; and pyridine-3-boronlc acid was 
obtained from Acros, Morris Plains, New Jersey, USA. 

HPLC linear gradient between A = H2O/TFA 1000:1 and B = acetonitrile/TFA 1000:1 

. • • • 

Grad 1 : 2-100% B in 7 minutes and 3 minutes at 100% B; column: Nucleosil Cia 
reverse phase; 250 mm x 4.6 mm; particle size 5 pm, 100 A; flow rate: 2.0 mUmln.; 
detection at215nm. 

Grad 2: 20-100% B in 5 minutes and 1.5 minutes at 100% B; column: Nucleosil Ct8 
reverse phase; 70 mm x 4 mm; particle size 3 pm, 100 A; flow rate: 1.25 mL/min.; detection 
at 215 nm. 

Grad 3: 2-100% B In 4.5 minutes and 1 minute at 100% B; column: Chromolith 
Performance; 100 mm x 4.5 mm; flow rate: 2 mL/min.; detection at 215 nm. 

« 

Grad 4: 12-70% in 2.5 minutes; column: Chromolith SpeedROD RPISe; 500 mm x 
4.6 mm; flow rate: 4 mL/min.; detection at 210 nm. 

■ 

Grad 5 : 20-100% B in 5 minutes and 1 minute at 100% B; column: Nucleosil Cia 
reverse phase; 250 mm x 4.6 mm; particle size 5 pm, 100 A; flow rate: 1.0 mLynriin.; 
detection at 215 nm. 
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Grad 6 : 20-100% B in 14 minutes and 5 minutes at 100%; column: Nucleosil Cia 
reverse phase; 250 mm x 4.6 mm; particle size 5 pm', 100 A; flow rate: 1.0 mL/min., 
detection at 215 nm. 

Grad 7: 20-100»/o B in 2.5 minutes; column: Cliromolith SpeedROD RP18e; 500 mm 
X 4.6 mm; flow rate: 4 mUmin.; detection at 210 nm. 

* 

Example 1 

■ 

[4-|iS-Benzo[i ,3Idloxol-5-yl-imida2o[4,5-clquinoli n-1 VO-Pheny'l-acetonlifrile 

76 mg (0.45 mmoi) of 3,4-methylenedioxyphenylboronlc acid, 10 mg of - 
6is(triphenylpliosphlne)palladium (11) dichlorlde and 0.75 mL of a 1 M solution of sodium . 
carbonate are added to a solution of 109 mg (0.30 mmol) of t4-(8-bromo-imlda2o[4,5- 
clquinoHn-1-yl)-phenyl]-acetonitrile (Example 1f) in 3 mL of DIVIF. The mixture is stin-ed for 
1 hour at 100"C. After filtration, the solution is purified by medium-pressure liquid 
chromatography to provide (4-(8-benzo[1,31dioxol-5-yl-lmidazo[4.5-clquinolin-1-yl>-phenyll- 
acetonitrile. analytical HPLC: tR= 7.19 minutes (GracJ 1); ES*-MS: m/eo = 405.1. 

« 

■ 

' Example la 

5-Bromo-2-(2Hfiltro*vinylamino)*benzolc acid 
•A suspension of 25 g (16 mmol) of 2-amlno-5-bromo-ben2olc acid in H2O-HCI (37%) 
(10:1) is stirred for 8 hours and then'filtered (Solution A). 8.17 g (255 mmol) of nitromethane 
are added over 10 minutes to an ice-bath cooled mixture of 35 g of ice and 15.3 g 
(382 mmol) of NaOH. After stirring for 1 hour at O'C and 1 hour at RT, the solution is added 
at O'C to 28 g of ice and 42 mL of HCl (37%) (Solution B). Solutions A and B are combined 
and the reaction mixture is stirred for 18 hours at RT. The yellow precipitate is flltered-off 
and washed with water. 5-Bromo-2-(2-nitro-vinylamino)-benzoic add is dried in vacuo at 
40X. analytical HPLC: tR = 3.93 minutes (Grad 1 ); ES*-MS: m/eo = 287.0, 289.0. Br pattern. 

NMR (DMSO-de): 8 13.7-14.6 (br, s. 1H), 12.94 (d, 1H), 8.07 (d. 1H). 8.03 (dd. 
1H). 7.83 (dd. 1H). 7.71 (d. 1H). 6.76 (d, 1H). 
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Example lb 

6-Bromo-3-nitro-quinolin-4-ol 

29 g (101 mmol) of 5-bromo-2-(2-nitro-vinylamino)-benzoic acid (Example la) and 
11.9 g (121 mmol) of potassium acetate in 129 mL (152 mmol) of acetic anhydride are 
stirred for 1.5 hours at 120'*C. The precipitate is filtered-off and washed vwth acetic add until 
the filtrate is colorless and then with water. 6-Bromo-3-nitro-quinolln-4-ol is dried in vacuo, 
analytical HPLC: tR = 3.01 minutes (Grad 1 ); ES*-MS: m/eo = 269.0, 271 .0. 

Example 1 c 

6-Bromo-4-chloro-3-nitro*quinorme 

7.8 g (29 mmol) of 6-bromo-3-riitro-quinolin-4ol (Example 1b) in 58 mL (230 mmbi) 
of POCI3 are stirred for 2 hours at 120X. The mixture is cooled to RT and poured slowly 
into Ice-water The precipitate is fittered-off, washed with ice-cold water and dissolved, in 
CH2CI2. The organic phase is washed with cold brine, and the aqueous phase is discarded. 
After drying over MgS04, the organic solvent is evaporated to dryness to provide 6-bromo-4- . 
chloro-3-nitro-quinoline. analytical HPLC: tR= 4.32 minutes (Grad 1). 

NMR (CDCI3): 8 9.20 (s, 1H). 8.54 (d. 1H). 8.04 (d. 1H), 7.96 (dd, 1H). ' 

Example Id 

[4-(6-Bromo-3-nitro-quinolin-4-ylamino)-phenyl]-acetonltrile 

0.38 g (3.1 1 mmol) of 4-amino-benzonitrile are added to a stirred solution of 0.8 g 
(2.78 mmol) of 6-bromo-4-chloro-3-nitro-quinoltne (Example 1c) in 20 mL of acetic add. The 
solution is stin-ed for 1 hour at RT. and after this time, 600 mL of water are added. The 
precipitate is filtered-off, washed with water and dried overnight to provide the [4-(64Dromo-3- 
nitro-quinolin-4-ylamino)-phenyll-acetonitrile. analytical HPLC: tR= 8.25 mintues (Grad 1); 
ES^MS: m/eo = 369.2, 

« 

Example 1e 

[4-(3-Amlno-6-bromo-quinorme-4-ylamino)-phenyl]-acetonitrile 
1 g (2.7 mmol) of [4-(6-bromo-3-nitro<iuinolin-4-ylamlno)-phenyll-acetonltrile are 
dissolved in 30 mL of MeOH/THF (1:1) and hydrogenated at RT in the presence of 0.5 g of 
Ni-Raney. The catalyst is filtered-off and washed with methanol. The solvent is evaporated 
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to dryness to provide [4-(3-amino-6-bromo-quinoline-4-ylamlno)-phenyl]-acetonitrile, 
analytical HPLC: tR= 6.99 minutes (Grad 1); ES*-MS': m/Cb = 339,1. 341.1. 

Example If 

[4-(8-Bromo-imidazo[4,5-c]quinolin-1*yl)-phenyl]-acetonitrile 

• 1.0 g (3,1 mmol) of 4-(3-amino-6-bromo-quinoIine-4-ylamino-phenyl)-acetonitrile 
(Example 1e) in 60 mL of triethyl orthoformate are heated at reflux for 2 hours. The reaction 
mixture Is cooled at RT. The precipitate is collected by filtration and purified by medium- . 
pressure liqulcl cliromatography to provide I4-(8-brorno-lmida2ot4,5-c]quinolin-1-yl)-phenyl]- 
acetoniliile, analytical HPLC: tR= 6.72 minutes (Grad 1); ES*-IWIS: m/eo = 349.1, 351.1. 

f 

Example 2 

[4-(8-Thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]<icetonitrile 

[4-(8-Thiophen-2-yl-imidazo[4,5-clquinoIin-1-yl)-phenyll-acetonitrile is synthesized as 
described in Example 1 using thlophene-2-boronoc acid. [4^8-Thiophen-2-yl-lmidazoI4,5- 
clquinolin-1-yl)-phenyll-acetonitrile. analytical HPLC; 'tR= 7.36 minutes (Grad 1); ES*-MS: 
m/eo = 367.0. 

Example 3 

[4-(8-Benzof uran-2-yl-imi<iazo[4,5-c]quinolin-1 -yl)-phehyl]-acetonitrlle . 

[4-(8-Benzofuran-2-yWmidazot4.5-c]quinolln-1-yl)-phenyll-acetonitrlle is synthesized 
as described in Example 1 using k>enzo[b]furan-2-boronic acid. [4-(8-Benzofuran-2-yl- 
lmidazot4,5-c]quinolin-1-yl)-phenyl]-acetonitrile. analytical HPLC: \r= 8.34 minutes (Grad 1): 
ES*-MS: m/eo = 401.1. 

Example 4 

2-[4-(8-Benzo[1,3]dioxol-5-yi-imidazo[4,5-c]quinolln-1-yl)-phenyl]-ethyiamlne 

30 mg (0.074 mmol) of [4-(8-ben20[1.31dloxol-5-yl-imida2o[4.5-clquinolin-1-yl)- 
phenyQ-acetonitrile (Example 1) in 4 mL of 10% NH3 in methanol/THF (1:1) are 
hydrogenated at 40''C in the presence of 10 mg of Ni-Raney. The catalyst is filtered-off and 
washed with ethyl acetate. The organic solution is washed with water, dried over MgS04 
and concentrated to dryness to provide 2-[4-(8-benzo[1 ,3]dloxoi-5-yl-imidazo[4.5-c]quinolin- 
1-yl)-phenyl]-ethylamine, analytical HPLC: tR= 6.12 minutes (Grad 3): ES*-MS: m/eo = 409.1. 
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Example 5 

2-{4K8-Thiophen>2-yl4midazo[4,5-c]quinolin-1 -yl)-phenyl]-ethylamine 

2-[4-(8-Thiophen-2-yl-imldazo[4.5-clquinolin-1-yl)-phenyll-ethylamine is obtained as 
described in Example 4 using [4-(8-thiophen-2-yl-imidazol4,5-c]quinolin-1-yl)-phenyl]- 
acetonitrile (Example 2) as starting material. 2-[4-(8-Thiophen-2-yl-imidazo[4,5-clquinolin-1- 
yl)-phenyll-ethylamine. analytical HPLC: tR= 6.35 minutes (Grad 1): ES*-MS: m/eo = 371.3. 

Example 6 

2-[4-(8'Benzofuran-2-yl-imidazo[4,5-c]qulnoiin-1*yl)-phenyl]Tethylamine 

2-[4-{8-Benzofuran-2-yl-imidazo[4,5-clquinolin-1-yl)-phenyO-em^^ obtained 
as described in Example 4 using [4-(8-benzofuran-2-yl-imidazoI4,5-c]quinolin-1-yl)-phenyi]- 
acetonltrile (Example 3) as starting material. 2-t4-(8-Berl2ofuran-2-yl-imidazcI4.5-clquinolin- 
1-yl)-phenyl]-ethylamine. analytical HPLC: tR= 6.95 minutes (Grad 1): ES*-MS: m/eo = 405.2. 

Example 7 

[3-Chloro-4-(8-thiophen-2-yWmldazo[4,5-c]quinoIin-1-yl)-phenyll-acetonitrlIe 

[3-Chloro-4-(8-thiophen-2-yl-imidazo[4,5-c]quinolin- 1 -yl)-pheny ll-acetonitrile is 
synthesized as described In Example 1 using (4-amino-3-chloro-phenyl)-acetonltrile 
(Example 7a) and thiophene-2-boronoc acid. 3-Chloro-4-(84hiophen-2-yHmidazo[4,5- 
c]quinolin-1-yl)-phenyl]-acetonrtrile, analytical HPLC: tR= 6.74 minutes (Grad 1); ES*-MS: 
m/eo = 401.0. 

Example 7a 

(4-Amino-3-chloro-phenyi)-acetonItrile 

2.86 g (21 mmol) of N-chlorosuccinimide are added to a stirred solution of 2.67 g 
(20 mmol) of 4-amino-benzonltrile in 30 mL of Isopropanol. The solution Is refluxed for 
1 hour and then the solvent is removed in vacuo. The cmde product is dissolved in ethyl 
acetate and water. The layers are separated and the organic layer is washed with brine, 
dried over MgS04 and cSoncentrated in vacuo. The crude residue is purified by ' 
chromatography on silica eluting with DCM to afford (4-amino-3:chloro-phenyl)-acetonitrile, 
analytical HPLC: tR = 6.54 minutes (Grad 1); ES*-MS: me/eo = 167.2. 

• « 
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Example 8 

{3-Chloro-4-[8-(1H-indol-5-yl)-imidazo[4p5-c]qumoiin-1-yl]-phenyl}^^ 

{3-Chloro-4-[8-(1 H-indol-5-yl)-imidazo[4,5-c]quinolin-1 -yl]-phenyl}-acetonitrile is 
synthesized as described in Example t using (4-amino-3-chloro-phenyl)-acetonitriIe 
(Example 7a) and 5-indolyIboronic acid. {3-Ch!oro-4-[8-(1H-indol-5-yl)-imidazo[4,5- 
clquinolln-1-yll-phenyl}-acetonitrile, analytical HPLC: tR= 6.65 minutes (Grad 1); ES*-MS: 
-m/eo = 434.1. --^ 

Example 9 

[3-Chloro-4-(8-thiophen-3-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]-acetonitrile 

[3-Chloro-4-(8-thiophen-3-yHmidazo[4,5-clquinolin-1 -yl)-phenyl]-acetonitrile is 
synthesized as-described In Example 1 using (4Tamino-3-chloro-phenyl)-acetonitrile 
(Example 7a) and thlophene-3-boronlc acid. [3-Chloro4-(84hiophen-3-yHmidazo[4,5- 
clqulnoIin-l-yO-phenylJ-acetonitrile, analytical HPLC: tR= 6.69 minutes (Grad 1); ES*-MS: 
m/eo = 401.0. 

Example 10 

2-[3-Chloro-4-(84.hiophen-2-yl-imidazo[4,5*c]quInolin*1-yl)-phenyl]-ethylamine 

, 2-[3-Chloro-4-(8-thiophen-2-yl-imidazo[4,5-c]quinoIin-1 -yl)-phenyl]-ethylamine is 
obtained as described in Example 4 using 3-chloro-4-(8-thiophen-2-yiHmidazo[4.5-clquinolin- 
1-yl)-phenyll-acetonitrile (Example 7) as starting material. 2-I3-Chloro-4-(8-thiophen-2-yl- 
lmidazo[4,S-c]quinolin-1-yl)-phenyl]-ethylamine, analytical HPLC: tR= 5.46 minutes (Grad 1); 
ES*-IVIS:m/e6 = 405.1. 

Example 1 1 

2-{3-Chloro-4-[8HfH-indol-5-yl)Hmidazo[4.5-c]quInolin-1-yl]-phenyl}^^ 

2-{3-Chloro-4-[8-( f H-indol-5-yl)-imidazoI4,5-c]quinoIin-1 -ylj-phenyiy^thylamine is 
obtained as described in Example 4 using {4-[8-(tH-lndol-5-yl)-imidazo[4.5-clquinolin-1-yl]- 
phenyl}-acetonitrile (Example 8) as starting material. 2-{3-Chloro-4-[8-( ^ H-indol-5-yl)- 
imidazQ[4,5-clquinolln-1-yO"P^>®"y')"®*hylamine, analytical HPLC: tR= 5.61 minutes (Grad 1); 
ES*-MS:m/eo = 438.3. 
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Example 12 , 

2-[3^hloro-4*(8-thiophen-3-yi-imidazo[4,5-c]quinolin-1-yl)-phenyl]-ethylamine - 

2H3-Chtoro-4-(8-thiophen-3-yl-imidazoI4.5-clquinolin-1-yl)-phenyl]-ethylamjne is 
obtained as described in Example 4 using [3-chloro-4-{8-thlophen-3-yl-iinidazo[4,5- 
c]quinolin-1-yl)-phenyl]-acetonitrile (Example 9) as starting material. 2-I3-Chloro-4-(8- 
thiophen-3-yl-imidazoI4.5-clquinolin-1-yl)-phenyl]-ethylamine. analytical HPLC: tR= 

5.50 minutes (Grad 1); ES*-MS: m/Oo = 405.1. 

Example 13 

[2-Fluoro-4^8-thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]>acetonitrile 

[2-Fluoro-4-(8-thiophen-2-yl-imidazo[4.5-c]quinolin-1 -yl)-phenyQ-iacetonltrile is 
obtained as described in Example 1 using (4-amino-2-fluoro-phenyl)-acetonitrile 
(Example 13^) and thiophene-2-boronic acid. [2-Fluoro-4-(8-thlophen-2-yl-imlda20[4.5- 
clquinolih-1-yl)-phenyll-acetonitrile, analyHcal HPLC: tR= 6.64 minutes (Grad 1); ES*-MS: 
m/eo = 385.1. 

Example 13a 

(4-Amino-2-fluoro-phenyl)-acetonitrile 

1.55 g (8.6 mmol) of (2-fluoro-4-nitro-phenyl)-acetonitrile (Example 13b) and 160 mg 
of Pd 5% on charcoal are shacked In 45 mL of MeOH under 1,1 bar of H2 for 4 hours. After 
completion of the reaction, the catalyst is filtered-off and the filtrate is evaporated in vacuo to 
dryness to provide (4-amino-2-fluoro-phenyl)-acetonitrile as a brown solid, analytical HPLC: 
tR= 1.76 minutes (Grad 3). 

• « 

NMR (CDCI3): 6 7.15 (t, 1H). 6.40-6.48 (m. 2H). 3.88 (br, s, 2H), 3.64 (s. 2H). 

Example 13b 

(2-Fluoro-4-nitro-phenyl)-acetonitrile 

1 .59 g (10 mmol) of 3,4-difluoro-1 -nitrobenzene, 1.9 g (13.8 mmol) of finely- 
powdered K2CO3, 16.6 mg (0.1 mmol) of Kl and 1.24 g (11 mmol) of ethyl cyanoacetate in 
10 mL DMF are stirred for 4 hours at RT. and then 1 hour at 50*^0 and 1 hour at 100*C. The 
reaction mixture is quenched with aqueous 1 M citric acid and extracted with EtOAc. The 
combined organic layers are washed with brine, dried over MgS04, filtered' and evaporated 
in vacuo. The residue Is treated with 1 mL HCI (37%) In 10 mL HaO-acetIc add (3:1) for 
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8 hours at 100*C. Atter this time, the reaction mixture is quenched with saturated aqueous 
NaHCOa and extracted with ether. The combined oiganic layers are washed with aqueous 
NaHCOa, brine and dried over iy/lgS04. The organic phase is evaporated in vacuo to 
dryness to give (2-fluora4-nltro-phenyl>acetonltrile as a pale yellow solid, analytical HPLC: 
tR= 3.69 minutes (Grad 2); ES"-|y/IS: m/eb = 178.9. . 

Example 14 

[4K8-Benzofuran-2-yl-imldazo[4,5-c)quinolin-1-yl)-2.fluoro-phenyll-acetonltrile. 

[4-(8-Benzofuran-2-yl-imidazo[4.5-cJquinolin-1-yi)-2^uoro-phenyll-acetonitrlleis 
obtained as described in Example 1 using (4-anriino-2-fluoro-phenyl)-acetonltrlle 
(Example 13a) and benzoIft]furan-2-boronic acid. [4^(8-Ben20furan-2-yl-imldazo[4.5- 
clqulnolin-1-yl)-2-fluofO-phenyl]-acetonitrile. analytical HPLC: tR = 7.43 minutes (Grad 1); 
ES*-MS: m/eo = 419.1. 

■ 

Example IS 

{2-Fluoro-4-I8-(fH-indoi-5-yl)-lmlda2oI4,5-clqulnoIin-1-yll-pHenyl}-acetonltriie 

{2-Fluoro-448-(tH-indoW-yl)-imlda20[4,5-clquinolin-1-ylKphenylVacetonitrileis 

obtained as described in Example 1 using (4-amino-2-fluoro-phenyl)-acetonitrile • 
(Example 13a) and 5-indolylboronic acid. {2-Fluoro-4-I8-(fHHndol-5-yl)-imlda2o[4.6- 
clquinblin-1-yll-phenyl}-acetonitrile, analytical HPLC:.tR= 6.57 minutes (Grad 1); ES*-iyiS: 
m/eo = 418.1. 

Example 1 6 

2H[2-Fluoro-4-(8-thlophen-2-yl-imldazot4,5-c]qulnollit-1-yl)-phenyll-ethylamine 

2-[2-Fluoro-4-(8-thiophen-2-yl-imidazoI4,5-clquinolin-1-yl)-phenyl]-ethylamineis 
obtained as described in Example 4 using [2-fluoro-4-(8-thiophen-2-yl-imidazo[4.5-clquinolin- 
1-yl)-phenyll-acetonilrile (Example 13) as starting material. 2-[2-Fluoro-4-(8-thlophen-2-yl- 
imida20[4,5-clquinolln-1-yl)-phenyl]-ethylamine, analytical HPLC: tRf 5.44 minutes (Grad 1): 
ES*-MS: m/eo = 389.1. 
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1 Example 1 7 

244-{8-Benzofuran-2-yl-imida2o[4,5-c]quinolin-1-yl)-2-fluoro-phenyl]-ethylamine 

2.[4-(8-Berarofuran-2-yl-imidazo[4,5<;lquinolin-1-yl)-2-fluoro-phenyll-ethylamlne is 
obtained as described in Example 4 using [4-(8-benzofuran-2-yl-imidazo[4.5-c]quinolin-1-yl)- 
2-fluoro-phenylJ-acetonitrile (Example 14) as starting material. 2-[4-(8-Benzofuran-2-yl- 
imida2oI4,5-clquinolin-1-yl)-2-fluoro-phenyQ-ethylamine, analytical HPLC: tR= 5.93 minutes 
(Grad 1);.ES*-MS: m/eo = 423,1. 

m 

Example 18 

2-{2-Fluoro-4-[8-(f H-lndol-5-yl)-imidazoI4,5-c]qulnolin-1 -yll-phenyl>-ethylamlne 

2-{2-Fluoro-4-[8-( 7H-indol-5-yl)-imWa20[4.5-clqulnolin-1 -yll-phenyl}-ethylamine is' 
obtained as described in Example 4 using {2-fluoro-4-I8-(tH-indol-5-yl)-imldazo[4.5- 
clquinolin-1-yll-phenyl}-acetonitrile (Example 15) as starting material. 2-{2-Fluoro-4-t8-(fH- 
indol-5-yl)-imidazol4.6-c]quinolin-1-yl^phenyl}-ethylamine, analytical HPLC: tR= 
5.54 minutes (Grad 1); ES*-MS: m/eo = 422.1 . 

Example 19 

I3-Methyl-4-(8.thlophen.3-yl-lmldazot4,5-c]quinolln-1-yl)-phenyl]-acetonltrlle 

[3-Methyl-4-(8-thiophen-3-yl-imida2o[4,5-c]qulnolln-1-yl)-phenyll-acetonitrile is 
obtained as described in Example 1 using (4-amlno-3-methyl-phBnyl)-acetonitrile 
(Example 19a) and thlophene-3-boronic acid. .[3-Methyl-4-(8-thiophen-3:yl-imidazol4.5- 
c3quinolin-1-yl)-phenyIl-acetonitrile, analytical HPLC: tR= 1.81 minutes (Grad 4); ES*-MS: 
m/eo =381.2. 

Example 19a 

(4-AmlnoO-methyl-phenyl)<icetonitriie 

(4-Amino-3-methyl-phenyt)-acetonitrile is obtained as described in Example 13a from 
(2-methyl-4-nitro-phenyl)-acetonitrile (Example 13b). (4-Amlno-3-methyl-phenyl)- 
acetonitrile, analytical HPLC: tR= 1.73 minutes (Grad 3); ES*-MS: m/Co = 146.9. 
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Example 19b 

(2-M thyl-4-nitro-phenyl)*acetonitrile 
0.83 g (13 mmol) of KOH and 1.47 g (13 mmol) of ethyl cyanoacetate in 4 mL DMSO 
are stired for 1 hour and then 1.55 g (10 mmol) of 2-fluoro-5-nitrotoluene are added. The 
reaction mixture is stirred for 8 hours. After this time, 2.5 mL of water, 2.8 mL of acetic acid 
and 2.5 mL of HCI 37% are added and the reaction mixture is stirred for 2 hours at lOO^C. 

After this time, water is added and the suspension is extracted with ether. The combined 

» 

organic layers are-washed vrtth brine, dried over MgS04, filtered and evapoFatedYn vacuo. 
The residue is purified by flash chromatography on silica gel (hexane-ethyl acetate 10:1 to 
2:1 ) to give (2-methyl-4-nltro-phenyl)-acetonitrile as a brown solid, analytical HPLC: tn = 

3.92 minutes (Grad 2); ES*-MS: m/eo 1 74.9. 

■ 

Example 20 

{4-[8-(tH-lndol-5-yl)-imida20[4,5-clqulnoiln-1-yl]-3-methyI-phenyl}-acetonltril^ 
{4-[8-( t /+lndol-5-yl)-imidazo[4,5-c]quinolin-1 -yl]-3-methyl-phenyl}-acetonitrile Is 
obtained as described in Example 1 using (4-aminoT3-metliyl-phenyl)-acetonitrile 
(Example 19a) and 5-indolylboronic acid. {4-[8-(tH-indoi-5-yl)-imidazo[4,5-clquinolin-1-yl]-3- 
methyl-phenyl}-acetonitrlle, anaiytical HPLC: tR= 1.81 minutes (Grad 4); ES*-MS: m/eo = 
414.3. 

■ 

Example 21 

2-[3>Methyl-4-(8<thiophen-3-yl4midazo[4,5-c]quinolin-1-yl)-phenyl]-ethylamine 

2-[3-Methyl-4-(84hiophen-3-yl-lmidazo[4,5-c]quinolin-1-yl)-phenyll-ethylamineis 
obtained as described in Example 4 using [3-methyl-4-(8-thiophen-3-yHmidazo[4,5- 
c]quinolin-1-yl)-phenyll-acetonitrile (Example 19) as starting material. 2-[3-Methyl-4-(8- 
thiophen-3-yWmidazo[4,5-c]quinolin-1-yl)-phenyl]-ethylamine, analytical HPLC: tR = 
1.30 minutes (Grad 4); ES*-MS: m/Oo = 385.1 (M+H)* 

Example 22 

2^4^8-(fHJndol-5-yl)-imidazo[4,5-c]qulnolin-1-yll-3-methyl-phenyl>-€thy 

2-{4-[8-( t H-lndol-5-ylHmidazo[4,5-c]quinolin-1 -yll-3-melhyI-phenyl}-ethylamine is 
obtained as described In Example 4 using {4-[8-(1H-lndol-5-yl)-imidazo[4,5-c]quinolin-1-yll-3 
methyl-phenyl}.acetonitrile (Example 20) as starting material. 2-{4-[8-(^H-lndol-5-yl)- 

.58- 



imidazol4,5-c]qulnolin-1-yl]-3-methyl-phenyl}-ethylamine. analytical HPLC: tR= 1.41 minutes 
(Grad 4); ES^-MS: m/Bo = 418.3. 

Example 23 

(/?)-2-Amlno-3-t4-{84hiopheii-2-yl-lmldazo[4,5-c]qulnolln-1-yl)-phenyI]-proplonamide 

(R)-2-Amino-3-l4-(8-thlophen-2-yl-lmidazol4.5-clqulnoBn-1-yl)-phenyll-prDplonamlde 
is obtained as described In Example 1 using {/?H2-(4-amino-phenyl)-l-carbamoyl-ethyll- 
carbamic acid fe/f-butyl ester (Example 23a) and thiophene-2-borohic acid, foilowed by a 
subsequent treatment with TFA to remove the Boc-protecting group. (/?)-2-Amlno-3-[4-(8- 
thiophen-2-yl-lmldazo[4,5-<4quinolin-1-yl)-phenyl]-propionamide, analytical HPLC: \n - 
2.30 minutes (Grad 3); ES*-MS: m/e6= 414.0. 

ft • 

I 

Example 23a 

(R)-[2-(4-Amlno-*phenyl)-1*carbamoyl-ethyl]-carbamic acid fert-butyl ester 
(/?H2-(4-Amino-phenyl)-1-carbamoyl-ethyll-carbamic acid teff-butyl ester is obtained 
by reduction of (f?H1-carbamoyl-2-(4-nitro-phenyi)-ethyl]-carbamic acid te/f-butyl ester 
(Example 23b) as described in Example 1 3a. («H2-(4-Amino-phenyl)-1-carbamoyl-ethyll- 
carbamic acid tert-butyi ester, analytical HPLC: tn = 2.08 minutes (Grad 3); ES*-MS: m/eo = 
280.1. 

Example 23b 

(R)-[1-Carbamoyl-2-(4-nitro-:phenyl)-ethyl]-carbamic acid feit-butyl ester 

To a solution of 1,0 g (3.2 mmol) of (R)-2-ferf-butoxycarbonylamlno-3-(4-nitro- 
phenyl)-propionic acid in 8 mL of dimethylacetamide is added 905 mg (7 mmol) of 
dilsopropylethylamlne and 998 mg (3.36 mmol) of 0-(1.2-dihydro-2-oxo-1-pyridyl)-A/,A/,W',W- 
tetramethyluronium tetrafluoroborate. Ater 5 minutes, NH3 gas is bubbled for 3 minutes In 
the reaction mixture. The reaction mixture is stirred for 3 minutes, quenched with aqueous 
1 M citric acid and extracted with EtOAc» The combined organic layers are washed with 
water and with brine, dried over IVIgS04. filtered and evaporated in vacuo. The residue is 
purified by flash chromatography on silica gel (hexane-EtOAc (2:1 )) to give 
(R)-[1-carbam(^l-2'(4-nitro-phenyl)-ethyl]-carbamic add te/t-butyi ester, as a white solid, 
analytical HPLC: tR = 3.59 minutes (Grad 2); ES*-MS: m/Se = 31 0.0. 
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Example 24 

(R)-2-Amino-3-[4H8*en2oIblthiophen-2.yl-imidazoI4,5.c]quinolin-1-yO 

propionamlde 

(R)-2-Amino-3-[4;{8-benzo[blthipphen-2-yl:imida^^^ 

propionamide is obtained as described in Example 1 using (/?)-[2-(4-amino-phenyl)-1- 

carbamoyl-ethyll-carbamic acid tert-butyl ester (Example 23a) and benzo[/}lthiophene-2- 

boronic acid, foilowe.d by a subsequent treatment with TFA to remove the Boc-protecting 

group. 2:ArninoT3-^&^enzoiathiophen-2-yl-imidazoI4,5T^^ 

propionamlde. analytical HPLC: \h = 2^83 minutes (Grad 2)r ES*-MS: m/Oo = 464.0. 

Example 25 

(3.5-Dichlorb-4K8-thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]-acetonitrile 

[3,5-Dlchloro-4^(8-thiophen-2-yl-imida2ol4,5-clquinolin-1-yl)-phenyl]-acetonitrile is 
prepared as described in Example 1 using (4-amino-3,5-d!chloro-phenyl)-acetonitrile 
(Example 25a) and thiophene-2-boronic acid. [3.5-Dlchloro^8-thiophen-2-yHmldazoI4,5- 
clquinolin-1-yl)-phenyl]-acetonitrile, analytical HPLC: tR= 3.94 minutes (Giad 2); ES*-MS: 
m/eo = 434.8. 436.7. 438.8. 

Example 25a 

(4-Amlno-3.5-dichloro-phenyl)-acetonitrile 

2 g (15.1 mmol) of (4-amino-phenyl)-acetonitrile and f*-chlorosuccinimide in 30 mL of 

* • » 

methanol are stirred for 2 hours at OX and 15 hours at RT. After this time, the reaction 
mixture is concentrated In vacuo, quenched with saturated aqueous NaHCOa and extracted 
with EtOAc. The organic layer is washed with brine, dried over MgS04p filtered and 
evaporated in vacuo. The residue is purified by flash chromatography on silica gel {hexane- 
EtOAc (4:1) to (3:1)1 to give (4-amino-3.5-dichloro-phenyl)-acetonitrile as an off-white solid, 
2 g (15.1 mmol) of (4-amino-phenyl)-acetonitrile. analytical HPLC: tR= 4.08 minutes (Grad 2). 

NMR (DMSO-de): 5 7.23 (s, 2H). 5.59 (br. s, 2H). 3.85 (s. 2H). 

Example 26 

[3,5-Dlchloro-4-(8-thlophen-3-yl-ImldazoI4,S-clquInoHn-1-yl)-phenyll-acetonUrHe 

(3,5-Dichloro-4-(a-thiophen-3-yl-imidazot4,5-clquinolin-1 -yl)-phenyl]-acetonitrHe is 
obtained as described in Example 1 using (4-amino-3.5-dichloro-phenyl)-acetonitriIe 
(Example 25a) and thiophene-3-boronlc acid. [3.5-DichIoro-4-(8-thiophen-3-yl-imida2o[4,5- 
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c]quinolin-1-yl)-phenyll-acetonltrile. analytical HF>LC: tR= 3.86 minutes (Grad 2); ES*-MS:, 
m/eo = 434.8. 436.8. 438.8. 

Example 27 

2-[3,5-DichiorO'4-(84hiophen»2-ylHmidazo[4,5-c]quinonn-1-yl)-phenyl]-ethy^ 

2-[3,5-Dichloro-4-(84hiophen-2-yWmida2ot4,5-c]quinolin-1-yl)-phenyIH^ Is 
- obtained as described In Example 4 using [3,5-dIchlora-4-(8-thiophen-2-yWmldazo[4,5- 
c]quinolin-:lTyl)iphenyll-acetonitrile (Example 25) as starting material; 2rt3,5-Dlchlor(>4-(8- 
thiophen-2-yHmidazoI4,5-clquinolin-1-yl)-phenyl]-ethylamine, analytical HPLC: tR= 
2.80 minutes (Grad 2); ES*-IWIS: m/So = 438.8, 440.8. 442.8. 

• * • 

Example 28 

2-[3,5-Dlchloro-4-(84hlophen-3-yMmldazoI4,5-clqulnolin-1-yl)-phenyl]-ethylaml^ • 

2-[3,5-Dichloro-4-(84hiophen-3-yl-imidazo[4,5-c]qulnolin-1-yl^ Is 
obtained as described In Example 4 using [3,5-dichloro-4-(8-thiophen-3-yHmlda20l4,5- . 
c]quinolin-1-yl)-phenyll-acetonltrile (Example 26) as starting material. 2-(3,5-Dichioro-4-(8- 
thiophen-3-yWmida2o[4,5-c]quinolin-1-yl)-phenyll-ethylamine, analytical HPLC: tR= 
2.74 minutes (Grad 2); ES*-MS: m/eo = 438.8. 440.8, 442.8. 

Example 29 

{4.[8-(4-Hydroxy-phenylHmidazo[4,5-c]quinoIin-1-yl]-3-trifluoroinethyi-phenyl}- 

'acetonitrile 

{4-[8.(4-Hydroxy-phenyl)-imidazo[4,5-c]quinolin-1-yil-3-tirifluoromethyl-phenyl)- 
acetonitrile is obtained as described in Example 1 using .(4-amino-3-trifluoromethyl-phenyl)- 
acetonitrile (prepared after a procedure in Eur J Med Chem. Vol. 31. p. 133 (1996) and 
4-hydroxyphenyiboronic acid. {4-[8-(4-Hydroxy-plienyl)-imidazo[4.5-clquinoiin-1-yl]-3- 
trifluoromethyl-phenyi}-acetonitriie. analytical HPLC: tR= 2.48 minutes (Grad 5); ES*-MS: 
m/eo - 445.0. 
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Example 30 

441.[4*(2-Amino-ethyl)-2-trifluoromethyI-phenyll-fH-imida2o[4,5-^^ 

phenol 

4-{1 -[4-(2-Amino-ethyl)-24rifluoromethyl-phenyQ-tH-lmid^^ 
phenol is obtained as described in Example 4 using {4-l8-(4-hydroxy-phenylHmidazo[4,5- 
c]quinolin-1-yll-3-trifluoromelhyl-phenyl}-acetonitrile (Example 29) as starting material, 
4^H4K2-Amino-ethyl)-24rifluoromethyl-phenyll-<H-lmidazoI4,^^^^ 
analytleal-HPLC:-tR = 6:69rrainutes (Grad 6); ES*-MS: m/Co ? 449.1 . 

Example 31 

3-I4-(8-Benz6[1.3]dioxol-5-yl-imldazo[4,5-c]quinolin-1-yl)-Phenyl]-propionitrile 

3-[4K8-Ben2o[1.3ldioxol-5-yl-lmidazo[4,5-c]qulnolin-1-yl)-phenyQ-pro^^ 
obtained as described in Example 1 using 3-(4-amino-phenyl)-propionitrile (Example 31a). 
3-[4-{8-Benzo[1,3]dioxol-5-yl-lmida2o[4.5-c]qulnolin-1-yl)-phenyll-propionitrile, analytical 

HPLC: tR = 7.70 minutes (Grad 1 ); ES*-MS: m/So = 41 9.2 (M+H)*. 

ft 

Example 31a 

* 

3-(4-Amino»phenyl)-propionitrile 
0.78 g (4.4 mmol) of 3-(4-nitro-phenyl)-propionitrile (Example 31b) are dissolved in 

ft 

40 mL of MeOHiTHF (1:1) and hydrogenated at RT in the presence of 50 mg of Pd-C 10%. 
After completion of the reaction, the catalyst Is filtered-off and washed with methanol. The 
organic solvent is evaporated to dryness to provide 3-(4-amino-plienyl)-propionitrile, 
analyUcal HPLC: \r = 4.81 minutes (Grad 1); ES*-J\/1S: m/Oo = 147.3. 

Example 31b 

3-(4-Nitro-phenyl)-propionitrile 

3.45 of (15 mmol) of 4-nitrophenethyl bromide are dissolved in 50 mL of ethanol and 
0.81 g (16.5 mmol) of sodium cyanide are added. The solution is stin-ed for 4 hours at RT 
and then evaporated to dryness. The crude compound is dissolved In 100 mL of ethyl 
acetate, and the organic solution is extracted with water, brine, dried over MgS04 and 
evaporated to dryness. The crude compound is purified by medium-pressure liquid 
chromatography to provide 3-(4-nitro-phenyl)-proplonitrile, analytical HPLC: tR= 
7,27 minutes (Grad 1); ES'-MS: m/Co = 175.3. 
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Example 32 

3H[4-(8-Thiophen-2-yl-imidazo[4.5-c]quinolin-1-yl)-phenyl]-propionitril^ 

3-l4-(8-Thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]-propiort^^ is obtained as 
described in Example 1 using 3-(4-amino-phenyl)-propionitrile and thiophene-2Tboronic acid. 
3-[4-(8-Thiophen-2-yl-imldazo[4,5-c]quinolin-1-ylH)henyll-propi analytical HPLC: tR= 
7.70 minutes (Grad 1 ); ES*-MS: m/eo = 381 .1 . 

m • • 

, a. mm » •*« • • • ' 

• I 

. -r--^" . • r - Example- 33 

3-[4-(8-Benzo[b]thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]-pro 

3-I4-(8-BenzoIdlthlophen-2-yl-imldazo[4,5-clquinolln-1-yl)-phenyQ-propionrt^^ 

» * 

obtained as described In Example 1 using 3-(4-amino-piienyl)-propionitrile (Example 31a) 
and ben20[i)lthiophene-2-boronic acid. 3.[4-(8-Ben2otbllhiophen-2-yl-lmidazo[4,5-clquinolin- 
1-yl)-phenyqi5ropionitrUe, analytical HPLC: tR= 8.23 minutes (Grad 1); ES*-MS: m/eo = 
431.1. 

Example 34 

■ 

3H[4^8-Thiophen-3-yl4midazo[4,5-c]quinolin-1-yl)-phenyl]-propionitrile 

3-[4-(8-Thiophen-3-yWmidazo[4.5-clquinolin-1-yl)-phenyl]-propionitrile is obtained as 
described In Example 1 using 3-(4-amino-phenyl)-propionitrile and thiophene-3-boronlc acid. 
3.[4.(8-Thiophen-3-yl-imidazo[4,5-clquinolin-1-yl)-phenyl]-propionltrile, analytical HPLC: tR= 
7.63 minutes (Grad 1 ); ES*-MS: m/Oo = 381 .3 (M+Hf. 

* 

Example 35 

^^^^^^^^^^^^^^^^^^^^^^^^^^^ 

3-i4-(8-Benzofuran-2-yl-lmlda2oI4,5-c]quinolin.1-yl)-phenyll-proplonltrlle 

3-[4-(8-Ben2of uran-2-y Wmldazo[4,5-clquinolin-1 -yl)-phenyll-propionitrile is obtained 
as described in Example 1 using 3-(4-amino-phenyl)-propionitrile (Example 31a) and 
ben2o[fc]furan-2-boronic acid. 3-l4-(8-Benzofuran-2-yl-imidazoI4.5-clquinolin-1 -yl)-phenyll- 
proplonitrile, analytical HPLC: tf, = 8.43 minutes (Grad 1); ES*-MS: m/e^ = 415.5. 



63 



Example 36 

3-(4-(8-Benzo[1,3]dioxol-5-yl-imidazo[4,5-c]q.uinolin-1-yl)*ph nyl]-propylamine 

3-[4-(8-BenzoI1 ,3]dloxol-5-yl-imidazo[4.5-c]quinolin-1 -yl)-phenyll-propyIamine is 
Obtained as described in Example 4 using 3-[4-(8-benzo[1,3ldioxol-5-yl-imIdazoI4,5- 
c]quinolin-1-yl)-phenyI]'^propionitrite (Example 31) as starting material. 
3.[4-{8-Ben2o[1 ,3ldibxol-5-yl-imida2o[4,5-clquinolln-1 -yl)-phenyl]-propylamlne, analytical 

HPLC: tR= 7.02 mintites (Grad 1); ES*-MS: m/eo= 423.1. 

....... • — ^ * 

Exanfiple 37 

3-14-(8-Thiophen-2-yl-lmidazo[4,5-c]quinolin-1-yl)-phenyl]-propylamine 

3-[4-(8-Thiopheiv2-yl-imida2o[4,5-c]quinolin-1-yl)-phenyl]-propylamlne Is obtained as 
described in Example 4 using 3-[4-(8-thiophen-2-yl-imldazo[4,5rc]quinolin-1-yI)-phenyll- 
propionitrile (Example 32) as starting material. 3-t4-(8-Thiophen-2-yl-lmldazo[4,5-c]qulnolin- 
1-yl)-phenylli3ropylamine, analytical HPLC: tR= 6.99 minutes (Grad 1); ES*-MS: m/eo - 
385.2. 

I 

Example 38 

3.[4.(8.Benzo[b]thiophen-2-yl-4midazo[4,5-c]quinolln-1-yl)-phenyl]-propyla 

3-r4-(8-Benzo[blthiophen-2-yl-imidazo[4>c]quinolin-1-yl)-phenylhpropyl^ is 
obtained as described in Example 4 using 3-[4-(8-benzo[d]thiophen-2-yl-imidazo[4,5- • 
c]quinolin-1-yi)-phenyl]-propionitrile (Example 33) as starting material. 3-[4-(8- 
Benzo[iblthiophen-2-y Wmidazo[4,5-clquinolin-1 -yl)-phenyl]-propylamine: analytical HPLC: 
tR = 7.20 minutes (Grad 1 ): ES*-MS: m/eo = 435.1 . 

Example 39 

3-[4-(8-Thiophen-3-yMmidazo[4.5-c]quinolin-1-yl)-phenyl]-propylamine 

3-[4-(8-Thiophen-3-yl-imidazo{4.5-c]quinolin-1-yl)-phenyl]-propylamine is obtained as 
described in Example 4 using 3-[4-(8-thiophen-3-yl-imidazo(4,5-clquinolin-1-yl)-phenyll- 
propionitrile (Example 34) as starting material. 3-[4-(8-Thiophen-3-yl-imidazo[4,5-c]quinolin- 
1-yl)-phenyll-propylamine: analytical HPLC: tR= 5.71 minutes (Grad 1); ES*-MS: m/eo = 
385.2. 
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Example 40 

3-r4-(a-Benzofuran-2-^-imidazo[4,5-c]qu.inolin-1-yl)-phenyl]-propylamine 

« 

3-(4-(8-Ben2ofuran-2-yl-imida20l4.5-c]quinolin-1 -yl)-phenyll-propylamine is obtained 
as described in Example 4 using 3-(4-(8-benzofuran-2-yNmidazol4.5-clquinolin-1 -yl)- 
phenyll-propionitrile (Example 35) as starting material. 3-[4-<8-Ben20furan-2-yl-imldazoI4,5- 
clquinolin-1-yl)-ptienyq-propylamine. analytical HPLC: tR= 6.07 minutes (Grad 1); ES*-MS: 
m/eo = 419.2. 



Example 41 

ft 

3H4K«-Benzo[1,31dloxol-5-yl-imidazot4,5-clquinoIln-1-yl)-3-chIoro-phenyl]-propionitrile 

3-[4-(8-Ben2ol1 ,31dioxol-5-yl-irriidazol4,5-c]quinolin-1 -yO-S-chloro-phenyl]- 
propionitrile is obtained as described in Example 1 using 3-(4-amino-3-chloro-phenyl)- 
propionitrile. 2(^[4-(8-Benzo[1 ,31dioxol-5.yl-imidazo(4,5-c]quinolin-1-yl)-3-chk>ro-phenyll- 
propionitrile. analytical HPLC: tR= 6.90 minutes (Grad 1); ES*-MS: m/eo = 453.3. 

■ 

Example 41a 

3-(4-Amino-3-chloro-phenyl)-prppionitriIe 

0,62 mg of 3-(4-amino-phenyl)-propionitrile (Example 31a) are dissolved In 7 mL of. 
isopropanol and 0.6 g (4.48 mmol) of N-chlorosuccinimide are added. The solution is 
refluxed for 30 minutes and then the solvent is evaporated to dryness. The crude compound 
is purified by medium-pressure liquid chromatography to provide 3-(4-amino-3K5hloro- 
phenyl)-propionltrile, analytical HPLC: tR= 6.42 minutes (Grad 1); ES*-MS: m/eo = 180.9. 

Example 42 

3-I3-ChIoro-4-(8-thiophen-2-yI-imida20l4,5-clquInolln-1-yl)-phenyl]H>roplonrtrlte 

3-[3-Chloro-4-(8-thiophen-2-yl-lmida2o[4,5-c]qulnolin-1-ylVphenyl]-propion^rt^^^^ 
obtained as described In Example 1 using 3-(4-aminor3-chIoro-phenyl)-propionitrile and 
thlophene-2-boronlc add. 3-[3-Chloro-4-(8-tliiophen-2-y1-imldazo[4,5-clquinolin-1 -yl)- 
phenylj-propionitrile, analytical HPLC: tR= 6.85 minutes (Grad 1); ES*-MS: m/Co = 415.0. 
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Example 43 

343^hloro-4-(8-thfophen-3-yl-lmidMo[4,5-clquinolin-1-yl)-phenyll-propionitrile 

3-[3-Chloro-4-(8-thiophen-3-yl-imidazo[4,5-clquinolin-1 -yI)-phenytl-propionitrHe Is 
obtained as described in Example 1 using 3-(4-amino-3-chloro-phenyl)-prppionltrile and 
thiophene-3-bor6nic acid. 3-[3-Chlorp-4-{8-thiophen-3-yWmlda2o[4.5-c]quinolin-1 -yl)- 
phenyll-propionitrile, analytical HPLC: tR= 6.76 minutes (Grad 1); ES*-MS: m/e© = 415.0. 

■ 

I 

Example 44 

3-{3-Ch|oro-4-[8-(tH-lndol-5-yl)-imida2o[4,5^1quinolin-1-yl]-phenyl}-prppionitrlle 

3-{3-Chloro-4-[8-(fH-indol-5-yJ)-imidazo[4,5-c]quinolin-1-yq-phenyl}-propionltrlle is 
obtained as described in Example 1 using 3-(4-amin6-3-chldFO-phenyl) propionltrile and 
5-indolylboronic acid. 3-{3-Chloro-4-l8-(fH-indol-5-yl)-imldazo[4,5-c]quinolin-1-yll-phenyl)- 
propionitrile, analytical HPLC: tR = 6.73 minutes (Grad 1); ES*-MS: m/eo = 448.1. 

Example 45 

3.[4^8-BenzoI1,3ldioxol-5-yl-imldazo[4,5-clquinolin-1-yl)-3-chloro-phenyll- 

propylamine 

3-[4-(8-Benzo[1,3ldioxol-5-yl-jmidazo[4,5-clquinolin-1-yl)-3-chlor^ 
propylamine is synthesized as described in Example 4 using 3-[4-(8-benzo[1 ,31dioxol-5-yl- 
imidazb[4.5-c]quinolin-1-yl)-3-chloro-phenyll-propionitrile (Example 41) as starting material. 
3-[4-(8-Benzo[1.3ldioxol-5-yNmidazo[4,5-c]quinolln-1-yl)-3K:hto^^ 
analytical HPLC: Ir= 571 minutes (Grad 1); ES*-MS: m/eo = 457.3. 

Example 46 
■■ ■ * — "^^p 

3-(3.Chloro-4-(8-thlophen-2-yl-imida2ot4,5-c]quinolin-1-yl)-phenyll-propyIamlne 

3-[3-Chloro-4-t8-thloplien^2.yl-imlda20[4,5-c]qulnplln-1-yl)-phenyll-propylamine is 
synthesized as described in Example 4 using a-l3-chloro-4-(8-thiophen-2-yl-imidazo[4.5- 
c]quinolin-1-yI)-phenyl]-proplonltrile (Example 42) as starting material. 3-[3-Chloro-4-(8- 
thlophen-2-yl-lmlda20l4,5-c]quinolin-1-yl)-phenyll-propylamlne, analytical HPLC: tR= 

5.63 minutes (Grad 1): ES*-MS: m/eo = 419.3. 
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Examol 47 

3.[3-Chloro-4-(8-th!ophen-3-ylHinidazo[4,5-c)quinolin-1-yl)-phenyl]-propylamine 

3- [3-Chtoro-4-(8-thtophen-3-yl-lmidazo[4,5-clqulnolin-1-yl)-phenyll-propylarnineis 
synthesized as described In Example 4 using 3-[3-chloro-4-(8-thiophen-3-yHmidazo[4,5- 
clquinolin-1-yJ)-phenylhpropionitrile (Example 43) as starting material. 3-[3-Chloro-4-(8- 

. thiophen-3-yi-imidazo[4.5-clquinolin-1-yl)-phenyll-propylamine, analytical HPLC: tR= 

5.58 minutes (Grad 1 ); ES*-MS: m/eo = 41 9. 1 . 

\ » 

Example 48 

« 

3K3-ChlorOi4![8-(1H-indol-5.yl)-imida2oI4,5-clquinolin-1-yll-phenyl>-propylamine 

3-{3-ChIOR>448-(1H-lndol-5-yl)^imldazo[4.5-c]quinolin-1-yll-phenylHpropylarnlnets 
obtained as described in Example 4 using 3-{3-chloro-4-t8-(1 H-indol-5-ylHmida2o[4,5- 
c]quinolin-1-yll-phenyl}-propionitrile (Example 44) as starting material- 3-{3-Chloro-4-[8-(1H- 
indol-5-yl)-i"Tildazot4,5-c]quin6lin-1-yll-phenyl}-propylamine. analytical HPLC: tR= 
5.69 minutes (Grad 1 ); ES*-MS: m/eo = 452.1 . 

Example 49 

8-Benzo[1,3ldloxol-5-yMH4-I2.(4,5-dlhydro-1H-imida2ol-2-yl)-^thyl]-pheny^ 

imidazo[4,5-c]quinolin6 

« 

8-Benzo[1 ,31dioxol-5-yH -{4-[2-(4.5-dihydro-1 H-imidazol-2-yl)-ethyll-phenyl}-1 H- 
lmidazo[4,5-clquinoline is obtained as described in Example 1 using 4-I2-(4,5-dihydro-1H- 
imidazol-2-yl)-ethyl]-phenylamine (Example 49a). 8-BenzoI1.3]dloxol-5-yl-1-{4-l2-(4,5- 
dihydro-1H^imidazoU2-yl)-ethyll-phenyl}-1H-imidazo[4,5-clquinoline, analytical HPLC: tR= 
6.35 minutes (Grad 1); ES*-MS: m/Oo = 462.2. 

Example 49a 

■ 

4- (2-(4,5-Dlhydro-1H-imidazol-2-yl)-ethyll-phenylamine hydrogen chloride salt 

0.66 g (2.6 mmol) of 2-[2-(4-nitro-phenyl)-ethylH,5-dihydro-1 H-lmidazdIe hydrogen 
chloride salt (Example 49c) are dissolved In 30 mL of methanol and hydrogenated at RT In 
the presence of 100 mg of Pd/C 10%. After completion of the reaction, the catalyst is 
filtered-off and washed with methanol. The organic solvent Is concentrated to dryness to 
provide 4-[2-(4,5-dihydro-1H^imlda20l-2-yl)-ethyll-phenyIamlne hydrogen chloride salt, 
analytical HPLC: tR= 4.94 minutes (Grad 1); ES*.MS: m/Oo = 190.1. 
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Example 49b 

3-(4-NItro-phenyl)-propionitrile 

4.6 g (20 mmol) of 4-nitrophenethyl bromide and 0.98 g (20 mmol) of sodium cyanide 
are dissolved in 50 mL of ethanol and the solution is refluxed for 1 8 hours. After this time, 
the solution is concentrated to dryness and the crude compound is purified by 
chromatography on silica eluting with DCM to afford 3-(4-nitro-phenyl)-propionitrile, 
analytical HPLC: tR= 7.27 minutes (Grad 1); ES"-MS: m/eo= 176.3. 



Example 49c 

2-[2-(4-Nitro*phenyl)-ethyl]-4,5-clihydro*1N-lmidazole hydrogen chloride salt 

1 .6 g (9.08 mmol) of 3-(4-nitro-phenyl)-propiohitriIe are dissolved in 20.5 mL of a 
solution of DCM:ethanol (37:1) at OX. HCI^as is bubbled in the reaction mixture for 
20 minutes and then the solution is stirred for 18 hours at RT. After this time, 200 mL of 
diethyl ether are added and the precipitate is removed by filtration to provide 0.97 g 
(3.75 mmol) of 3-(4-nitKH)henyl)-proplonlmidic acid ethyl ester hydrogen chloride salt. This 
compound is dissolved in 30 mL of ethanol and 0.27 mL (4.01 mmol) of ethylendiamine are 
added. The solution is refluxed for 18 hours and then 20 mL of water are added. The pH of 
the solvent is adjusted to pH 1 with concentrated HCI. The solution is extracted with DCI^ 
and the organic phase is discarded. The pH of the aqueous phase is adjusted to pH 10 with 
1 N NaOH, and extracted with DCM. The organic solution is extracted with brine, dried over 
MgS04 and evaporated to dryness to provide 2-[2-(4-nitro-phehyl)-ethyl]-4,5-dihydro-1H- 
imidazole hydrogen chloride salt. The HCI salt is obtained by titration with 1 .25 M HCI in 
methanol. 2-[2-(4-Nitro-phenyl)-ethyll-4,5-dihydro-1H-imida20le hydrogen chloride salt, 
analytical HPLC: tR= 7.05 minutes (Grad 1); ES^^-MS: m/eo = 220.1. 

Exaniple SO 

(3-Chloro-4-(2-methyl-84hlophen-2-yl-lmidazo[4,5-c]quinoIln-1-yl)-phenyll-acetonlt^ 

[3-Chlpro-4-(2-methyl-84hiophen-2-yl-imida2oI4.5-c]quinolin-1-yl)-phenyll-acetonitrile 
is obtained as described in Example 1 using (4-amlno-3-chloro-phenyl)-aoetonitrile 
(Example 7a), triethyorthoacetate and thiophene-2-boronlc acid. (3-Chloro-4-(2-methyl-8- 
thlophen-2-yl-lmida2ol4,5-clquinolin-1-yl)-phenyll-acetonltme. analytical HPLC: tR= 
3.67 minutes (Grad 2); ES*-MS: m/eo = 414.9. 
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Example 51 

[3^hIoro-4-(2.in thyl-8.thiophen-3.yl-linlda2o[4,5.clqulnolin.1-yl)H>henyll-acQtonltrile 

(3-Chloro-4i(2-memyl-8-miophen-3-yl-imidazo[4>clqulnoIin-1-yl)-phenyll-aceton 
is obtained as described in Example 1 using (4-amino-3-chloro-phenyl)-acetonitriIe 
(Example 7a), triethyorthoacetate and thiophene-3-boronic add. [3-Chloro-4-(2-methyl-8- 
thiophen-3-yl-»mldazo[4.5-clquinolln-1-yl)-phenyl]-acetonitrne, analytical HPLC: tR= 
. .g:67 minutes (Grad 2); ES*-MS: m/eo = 414.9. 

* 

Example 52 

2-l3-Chloro-4-(2-methyI-8-thlophen-2-yl-imidazo[4,5-c]qulnolln-1-yl)-phenyl]- 

• ethylamine 

2-l3-Chloro-4-{2-methyl-8-thiophen-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]- 
ethylamine is obtained as described in Example 4 using l3-chloro:4-(2-methyl-8-thlophen-2- 
yl-imidazo[4.5-clquinolin-1-yl)-phenyll-acetonitrile (Example 50) as starting material. 
2-[3-Chloro-4-(2-methyl-8-thiophen-2-yl-imidazot4,5-clquinolin-1-yl)-phenyll-ethylamlne. 

analytical HPLC: tR = 2.61 minutes (Grad 2); ES*-MS: m/eo = 41 8.9. 

« 

Example 53 

2-l3-Chloro-4-(2.methyl-8-thlophen-3-yl-lmlda2o[4,5.clquInolin.1-yl)-phenyl]- • 

ethylamine 

2-[3-Chloro-4-(2-methyl-8-thiophen-3-yl-imidazo[4.5-clquinolin-1:yl)-phenyll- 
ethylamine is obtained as described in Example 4 using [3-chloro-4-(2-methyl-8-thlophen-3- 
yl-imidazo[4.5-clquinolin-1-yl)-phenylhacetonitrile (Example 51) as starting material. 
2-[3-Chloro-4-(2-melhyl-8-thiophen-3-yl-imidazoI4,5-clquinolin-1-yl)-phenyll-ethylamlne. 

analytical HPLC: tR = 2.58 minutes (Grad 2); ES*-MS: m/eo = 41 8.9. 

Example 54 

(4^8-BenzoI1,31dloxol-5-yl-7.fIuoro.lmlda2oI4,5<qulnolln.1-yl)-phenyllracetonnrlle 

[4-(8-Benz6l1 .31dioxol-5-yl-7-fluoro-imidazol4.5-clquinolin-1 .yl>phenyll-acetonitrile i 
obtained as described in Example 1 using 6.bromo-4-chloro.7.fluoro-3-nitro-quinoline 
(Example 54a). [4-(8-BenzoI1 .31dioxol-5-yl-7-fluoro-imidazo[4,5-clquinolin-1 -yl)-phenyll- 
acetonitrile. analytical HPLC: tR= 7.01 minutes (Grad 1); ES*-MS: m/e6= 423.2.. 
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Example 54a 

■ 

6-Bromo«4-chloro-7-fluoro-3-nitro-quinorme 

6-Bromo-4-chloro-7-fluoro-3-nitro-quinoline is obtained in analogy to 6-bromo-4- 
chloro-3-nitro-quinoiine (Example 1c) starting from 2-amlno-5-bromo-4-fluoro-benzolc add 
(Example 54b). 6-Bromo-4-chloro-7-fluoro-3-nitro-qulnoIine; analytical HPLC: tR= 
2.30 minutes (Grad 7); ES~-MS: m/eo = 287.1 . 

Example S4b 

2-amIno-5-bromo-4-fluoro-benzoic acid 
. 20 g (128.9 mmol) .of 2-amino-4-fluorobenzoic acid are dissolved in 470 mL of 
methanol and the solution is cooled at -70X. To this stirred solution, 6.59 mL (126.2 mmol) 
of bromine dissolved in 130 mL of methanol are added slowly. After 3 hours, the solution is 
added to ice-water and the aqueous phase is extracted with ether. The combined organic 
portions are washed with water, brine, dried over MgS04 and concentrated in vacuo to 
provide 2-amlno-5-bromo-4-fluoro-benzolc acid, analytical HPLC: tR= 2.96 minutes (Grad 5). 

NMR (DMSO-de): 8 7.85 (d. 1H), 6.64 (d. '1H). • 

Example 55 

[4.(7.Fluoro-8-thiophen-2-yNinidazo[4,5-clquinolin-1-yl)-phenyl]-acetonitrile 

[4.(7-Fluoro-8-thtophen-2-yWmidazol4.5-c]qulnolin-1-yl)-phenylJ-acetonitrite is 
obtained as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a) and thiophene-2-boronic acid. [4-(7-Fluoro-8-thiophen-2-yl-imldazo[4,5- 
clqulnolin-1-yl)-phenyl]-acetonitrile. analytical HPLC: tR= 7.20 minutes (Grad 1); ES*-MS: 
m/eo= 385.1. . 

Example 56 

(4-(7-Fluoro-8-thlophen-3-yl-imida2o[4,5-clquinoHn-1-yl)-phenyll-acetonItrlle 

[4-(7-Fiuoro-8-tliioplien-3-yMmidazo[4,5-clquinolin-1-yl)-plienyll-acetonitrilels 
obtained as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nltro-quinollne 
(Example 54a) and thiophene-3-boronic acid. [4-(7-Fluoro-8-thiophen-3-yI-lmidazo[4,5- 
clquinolin-1-yl)-phenyl]-acetonitrile, analytical HPLC: Ir= 7.06 minutes (Grad 1); ES*-MS: 
m/eo = 385.0. 
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Example 57 

t4-(8-Beniofuran-2-yl-7-fluoro-imida20l4,5-clquinolin-1-yI)-phenyll-acetonitrile 

(4-(8-Ben2ofuran-2-yl-7-fluoro-lmidazo[4,5-c]quinolin-1-ylVphenyll-acetonitrilels 
obtained as described In Example 1 using 6-bromo-4-chIoro-7-fluoro-3-nitro-quinoline 
(Example 54a) and benzo[blfuran-2-boronic acid. l4-(8-Benzofuran-2-yI-7-fIuoro- 
imidazol4.5-clquinorm-1-yl)-phenyll-acetonitrile. analytical HPLC: tR= 8.41 minutes (Grad 1): 
.ES*-MS:m/eo.= A19.1.z 

Example 58 

{447-Flubro-8Kf «5indol=5-yJ)-lmidazoI4,5-c)quinolin-1 -yll-phenyO-acetonltrile 

{4-[7-Fluoro-8-(1H-indol-5-ylHnf>idazol4.5-clquinolin-1-yIl-phenyll-acetonltrfle is 
obtained as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a) and 5-lndolylboronic acid. {4-I7-Fluoro-8-(1/«ndol-5-yl)-imidazoI4,5- 
clquinolin-1-yl]-phenyl}-acetonitrile. analytical HPLC: tR= 6.79 minutes (Grad 1); ES*-MS: 
m/eo = 418.2. 

Example 59 

l4.(8-BenzoIlilthiophen-2.yl-7-fluoro-lnfUda2o[4,5-clqulnolln-1-yl)-phenyll-acetonltrile 

l4-(8-BenzoIblthiophen-2-yl-7-fluon>*Tiidazot4,5-c]quinolin-1-yl)-phenyl^^^ • 
is obtained as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a) and ben2o[fc]thiophene-2-boronic acid. (4-(8-BenzolblthiQphen-2-yl-7-fluoro- 
imidazc[4.5-clqulnolin-1-yl)-phenyll-acetonitrile. analyUcal HPLC: tR= 8.75 minutes (Grad 1); 
ES*-MS: m/So = 435.0. 

Example 60 

2.I4-(8-Benzo[1,31dioxol-5-yl-7-fluoro-lmidazo[4,5-clqulnoIlii-1-yl)-phenyIl-ethylamine 

2-t4-(8-Ben2o[1,31dioxol-5-yI-7-fluoro-imidazol4,5-c]quinolin-1-yl)-phenj^ethylamine 

is obtained as described in Example 4 using l4-(8-benzo[1.3]dioxol-5-yl-7.fluoro-imidazol4,5- 

c]quinolin-1-yl)-phenyll-acetonitrile (Example 53) as starting material. 
2-I4-(8-BenzoI1,31dioxol-5-yl-7-fIuoro-lmidazo[4,5-c]quinolin-1-y!)-phenyl]-ethylamine, 

analytical HPLC: tR= 5.72 minutes (Grad 1); ES*-MS: m/eo = 427.2. 




Example 61 * 

2-[4-(7*Fiuoro-84hiophen-2-yl-iinidazo[4,5-c]quinolin-1-yl)-phenyl]*ethylamine 

2-[4-(7-Fl.uoro-8-thiophen-2-yl-innidazo[4,5-c]quinolin-1 -yl)-phenyll-ethylamine is 
obtained as described in Example 4L using [4-(7-fl.uoro-8-lhiophen-2-yl-imidazoI4,5-c]quinolin- 
1-yl)-plienyll-acetonitrile (Example 55) as starting material. 2-(4-(7-Fluoro-8-tliioplien-2-yl- 
imidazoI4.5-clquinolin-1-yl)-phenyll-ethylam.ine. analytical HPLC: tR= 5.62 minutes (Grad 1); 
ES*-MS: m/eo = 389:2. 

Example 62 

2.[4^7>Fluoro-8-thiophen-3-yl-innidazo[4,5-c]quinolin-1-yl)-phenyl]-ethylamlne 

2.[4-(7-Fluoro-8-thiophen-3-yl-imidazoI4,5-c]quinolin-1 -yl)-phenyll-ethylamine is 
obtained as described in Example 4 using [4-(7-fluoro-8-thiophen-3-yl-imidazc^4.5-c]quino«n- 
1-yl)-phenyll-acetonitrile (Example 56) as starting material. 2-[4-(7-Fluoro-8-ttiiophen-3-yl- 
imidazo[4,5-clquinolin-1-yl)-phenyl]-ethylairtne, analytical HPLC: tR= 5.73 minutes (Grad 1); 
ES*-MS: m/eo = 389.3. 

Example 63 

2-I4-(8-Benzofuran-2-yl-7-fIuoro-lmlda20l4,5-c]quinolln-1-yl)-phenyll-ethylainine 

.2-[4-(8-Benzofuran-2-yl-7-fluoro-imldazo[4,5-c]quinolln-1-yl)-phenyll-ethylamineis 
obtained as described in Example 4 using [4-(8-benzofuran-2-yl-7-fluoro-imida2oI4,5- 
e5quinoHn-1-yl)-phenyll-acetonitrile (Example 57) as starting material. 2-[4-(8-Benzofuran-2- 
yl-7-fluoro-imida2o[4,5-c]quinolin-1-yl)-phenyll-ethylamine, analytical HPLC: tR= 
6.35 minutes (Grad 1 ); ES*-MS: m/e, = 423.3. 

m 

m 

Example 64 

2^4-[7-Ruoro-8^1#/-indol-5-yI)-imidazo[4,5-c]quInolln-1-yll-phenyl)-ethylamine 

2-{4-[7-Fluoro-8-(1 H-indol-5-yI)-imidazo[4,5-clquinolin-1 -yQ-phenyO-ethylamine is 
obtained as described in Example 4 using {4-[7-lluo^o-8-(1H^ndo^6-yl)-imidazoI4.6- 
c|quinolin-1-yll-phenyl}-acetonitriIe (Example 58) as starting material. 2-{4-I7-Fluoro-8-(1H- 
indol-&-y|)-imidazo[4,5-clquinoUn-1-yll-phenyl}-ethylamine, analytical HPLC: tR= 
5.60 minutes (Grad 1): ES*-MS: m/eo = 422.3. 
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Example 65 

2-I4-(8.Benzottolthlophen-2-yl-7-fluoro4mldazo[4,5-clquinolin-1-yl)-phenyO-ethylamine 

2- l4-(8-BenzDlblthiopherv2-yl-7-fluorwmldazol4,5-c]qulnolin-1-yl)-phenylH^ 
is obtained as described in Example 4 using [4-(8-benzo[blthiophen-2-yl-7-fluoro- 
imidazo[4,5-clquinolin-1-yl)-phenyll-acetonitrile (Example 59) as starting material. 

2- l4-(8-Ben2olb]thiophen-2-yl-7-nuoro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-ethylamine, 

analytical HPLC: tR = 6.29 minutes (Grad 1 ): ES*-MS: m/Co = 439.2. 

I I 

Example 66 

3- [4-(8.Ben2o(t,31dloxol.-5-yI-7-fluoro-lmida20[4,5-clqulnolln-l-yl)-phenyll-propionitrlle 

3- [4-(8-Ben20l1,3ldloxol-5-yl-7-fluoro-lmidazol4.5-c]qulnolin-1-yl)-phenyl]-proploriitrile 
is synthesized as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nltro-quinoline 

(Example 54a) and 3-(4-amino-phenyl)-proplonitrile (Example 31a). 
3-l4-(8-Benzo[1,31dioxol-5-yU7-fluoro-imida2oI4.5-clquinolin-1-yl)-phenyll-proplonitrile, 

analytical HPLC: tR = 6.93 minutes (Grad 1 ); ES*-MS: m/Cb = 437.1 . 

Example 67 

3H4-(7-Fluoro-8-thiophen-2-yl-imida20[4,5-clqulnolln-1-yl)-phenyll-propionltrHe 

3-[4-(7-Fluoro-8-thlophen-2-yl-imida20[4.5-c]qulnoHn-1-yl)-phenyll-proplonitrilels 
synthesized as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a). 3-(4-amino-phenyl)-propionltrile (Example 31a) and thiop,hene-2-boronlc 
acid. 3.l4-(7-Fluoro-8-thiophen-2-yHmidazoI4.5-clquinolin-1-yl)-phenyll-prcplonltrlle, 

analytical HPLC: tR= 7.30 minutes (Grad 1): ES*-MS: m/Co = 399.1. 

Example 68 

3.[4^7-Fluoro-8-thiophen-3-yl-imidazo[4,5-c]qulnolin-1-yl)-phenyl]-propionltrlle 

3-[4-(7-Fluoro-8-thlophen-3-yl-im!dazo[4.5-c]quinolin-1-yl)-phenyll-propionitrileis 
obtained as described In Example 1 using 6-bromo-4-chloro-7-fluoro-3-nltro-qulnollne 
(Example 54a). 3-(4-amino-phenyl)-propionitrile (Example 31a) and thiophene-2-boronic 
acid. 3-[4-(7-Fluoro-8-thiophen-3-yl-lmida2ot4,5-clquinolin-1-yl)i)henyl]-propionitrile, 

analytical HPLC: tR = 7.00 minutes (Grad 1 ): ES*-MS: m/eo = 399.1 . 
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Example 69 

3-[4-(8-B nzofuran-2-yl-7-fluoro-lniidazo[4,5-clquinoIin-1-yl)-phenyll-propionitrile 

3-[4-(8-Ben2of urarH2-yl-7-fluoro-imidazol4,5-c]quinolin-1 -yl)-phenyll-propionitriIe is 
obtained as described in Example 1 using using 6-bromo-4-chloro-7-fluoro-3-nilro-quinoline 
(Example 54a). 3-(4-amino-phenyl)-propionitrile (Example 37a) and benzo[blfuran-2-boronlc 
acid. 3-[4-(8-Benzofuran-2-yl-7-fluoro-imidazo[4,5-clquinolin-1 -yI)-phenyll-proplonitrile, 
aoalytical HPLC: tR= 8.38 minutes (Grad 1); ES*-MS: m/eo = 433.0. 

I 

Example 70 

344-(8-Ben2o[blthiophen-2-yl-7^fluoro-lm!dazoI4,5-c]qulnorin-1-yl)-^ 

propionitrile \ 

3-I4-(8-BenzoIdlthiophen-2-yl-7-fluoro-imldazo[4.5-c]qulnolin-1-y^ 
propionitrile is obtained as described in Example 1 using 6-bromo-4-chloro-7-fluqro-3-nitro- 
quinoline (Example 54a), 3-(4-amlno-phenyl)-propionitrlle (Example 37a) and 
ben2oIb]thiophene-2-boronic acid. 3^[4-(8-Benzo[dlthiophen-2-yl-7-fluoro-imlda20[4,5- 
clquinolin-l-yl)-phenyll-propionitriie, analytical HPLC: tR= 8.58 minutes (Grad 1); ES*-MS: 
m/eo ==449.1. 

■ 

Example 71 

3^4^[7^luoro-8K1H-indol-5-yl)-imida2ol4,5-clquinolin-1-ylhphenyl).propionftrile 

3-{4-t7-Flucro-8-(1 H-indol-5-yl)-imida2o(4.5-c]quinolin-1 -yl]-phenyl}-proplonitrile is 
obtained as described in Example 1 using using 6-Bromo-4-chloro-7-fluoro-3-nitro-quinollne 
(Example 54a), 3-(4-aminc-phenyl)-propionltrile (Example 37a) and 5-lndolylboronic acid. 
344K7-Fluort>^(1H^indol-5-yl)-lmldazo[4.5-«^qulnolin-1-ylhphenyO-propionitrile, analytical 

HPLC: tR= 6.87 minutes (Grad 1); ES*-MS: m/e6 = 432.1. 

Example 72 

3-t4-(8-Ben2oI1,31dIoxol-5-yl-7-fluoro-imIda2o[4,5-clquinolin-1-yI)-phenyll-propyIamine 

3.[4-(8-BenzoI1,3ldioxol-5-yl-7-fluoro-imidazoI4.5-clquinolln-1-y!)-phenyl]- 
propylamine is obtained as described in Example 4 using 344-(8-benzot1 .31dioxol-5-yl-7- 
fluoro-lmidazo[4,5-c]qulnolin-1-yI)-phenylH>roplonitrile (Example 66) as starting material. 3- 
[4-(8-Ben2o[1.3]dloxol^5-yl-7-fluoro-imidazo[4.5-c]quinolin-1-yl)-phenyll-propylamine, 

analytical HPLC: tR = 6.36 minutes (Grad 1 ); ES*-MS: m/eo = 441 .5, 
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Example 73 

3-i4-(7-Fluoro-84h1ophen-2-yl-imidazoI4,S-clquinolin-1-yl)-phesnyll-propylainine 

3-[4-(7-Fluoro-8-thiophen-2-yl-imida2o[4,5-clquinolin-1-yl)-phenyll-propytamlne is 
obtained as described in Example 4 using 3-[4-(7-fluoro-8-tliiophen-2-yl-imida2oI4.5- 
c]qulnolln-l-yl)-phenyll-proplonitrile (Example 67) as starting material. 3-[4-(7-Fiuoro-8- 
thiophen-2-yl-imidazo[4,5-clquinolin-1-yi)-phenyl]-propylamine, analytical HPLC: tR= 
5.82 minutes (Grad 1);.ES*-MS: m/Go = 403.1. 

I 

I • 

« 

Example 74 

3-r4-(7-Fluoro!-8-thlophen-3-yl-lniidazoI4,5TClqulnoIin-.1-yl)-phenyl]-propylamlne 

■ 

3-[4-(7-Fluoro-8-ttiiophen-3-yl-irnida2o[4.5-c]quinolin-1-yl)-phenyO-propylamlne is' 
obtained as described in Example 4 using 3-I4-(7-lluoro-8-thlophen-3-yl-imidazo[4,5- 
c]qulnolin-1-yl)-phenyll-propionitrile (Example 68) as starting material. 3-I4.(7-Fluoro-8- 
thiophen-3-yl-imidazo[4,5-c]quinolin-1-yl)-phenyll-propylamine, analytical HPLC: tR= 

5.71 minutes (Grad 1): ES*-MS: m/e^ = 403.3. 

Example 75 

3-(4-(8-Ben2ofuran-2-yl-7-fIuoro-lmidazoI4,5-clquinorni-1-yl)-phenyll-propylamlne 

3-[4-(8-Benzofuran-2-yl-7-fluorD-lmlda2o[4,5-c)quinolin-1-yl)-phenyll-propylamine'is 
obtained as described in Example 4 using 3-I4-(8-ben20furan-2-yl-7-fluoro-imida2oI4,5- 
clquinolin-1-yl)-phenyQ-propionitrile (Example 69) as starting material. 3^[4-(8-Ben2ofuran-2- 
yI-7-fluoro-imidazoI4,5-clquinolin-1-yl)-phenyl]-propylamine, analytical HPLC: tR= 
6.38 minutes (Grad 1): ES*-MS: m/Oo = 437.3. 

Example 76 

3-t4-(8-Ben2ofl>]thlophen-2-yl-7-fluoroHmldazo[4,6-c]quinolin-1.yl)-phenyl]- 

propylamine 

3-l4-(8^eri20tftlthiophen-2-yl-7-fluoro-imida2o(4,5-clquinolin-1-yl)-phenyll- 
propylamine is obtained as described in Example 4 using 3-l4-(8-ben2o(61thiophen-2-yl^7- 
fluoro-imlda2ol4,5-c)quinolln-1-yl)-phenyll-propionitrile (Example 70) as starting material. 3- 
[4-(8-Benzo[dlthiopherv2-yl-7-fluoro-imidazoI4.5-c]quinolin-1-yl)-ph^ 
analytical HPLC: Ir = 6.51 minutes (Grad 1); ES*-MS: m/eo = 453.3. 
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Example 77 

3-{4-[7-Fluoro-8'(1/fMndol-5-yl)-imidazo[4,5-clquinoUn-1-yl]-phenyl}-propyiamine 

3-{4-t7-Huoro-8-( 1 H-indol-5-ylHmidazo[4.5-c]quinoHn-1 -yI]-phenyl)-propylamine is 
obtained as described In Example 4 using 3-{4-[7-fluoro-8-(1H-indol-5-yl)-imiclazoI4,5- 
clquinolin-1-yil-plienyI}-propjonitrile (Example 71) as starting material. 3-{4-[7-Fluoro-8-(1H- 
lndol-5-yl)-imldazoI4,5-clquinoIin-1 -yll-phenyl}-propyIamine, analytical HPLC: Ir = . 
-5.82 minutes (Grad 1 ); ES*-MS: m/eo = 436.2- 

t 

a 

Example 78 

[3-Chloi»T4a(7ifluoro-8Tthiophen-2-yymidazo[4,5-!clquinolin-1-yl)-phenyll-acetonitri 

[3-Chlorq-4-(7-fIuoro-8-thiophen-2-yl-imidazo[4,5-clquinolin-1-yl)-phenyll-aceton^^ 
is obtained as described in Example 1 using 6-bromo-4-chIoro«-7-fluoro-3-nitro-qulnoline 
(Example 54a), {4-amlno3-chloro-phenyl)-acetonltrile (Example 7a) and thiophene-2- 
boronic acid. [3-Chloro-4-(7-fluoro-8-thiophen-2-yl-imidazoI4.5-clquinolln-1 -yl)-phenyll- 
acetonitrile. analytical HPLC: tR= 7.50 minutes (Grad 1); ES*-MS: m/eo = 419.3. 

Example 79 

[3-Chloro-4-(7-fluoro-84hlophen-3-yl-lmidazo|;4,5-clqulnolin-1-yI)-phenyIl-aceton»riIe 

« 

[3-Chloro-4-(7-fIuoro-8-thiophen-3-yl-imida20I4,5-c]quinolin-1-yl)-phenya-^^ 
is obtained as described in Example 1 using 6-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a). (4-amino-3-chl6ro-phenyl)-acetonitrile (Example 7a) and thiophene-3- 
boronicacid. [3-Chloro-4-(7-fluoro-8-thlophen-3-yl-imidazoI4,5-c]quinolin-1-yl)-phenyl]- 
acetonitriie. analytical HPLC: = 7.35 minutes (Grad 1 ): ES*-MS: m/eo = 419.2. 

Example 80 

{3-Chloro-4K7-fluoro-8^1/f-!ndol-5-yl)-imldazo[4,5-c]qulnolin-1-yq-phenyl}-acetonitriie 

{3-Ghloro-4-l7-fluoro-8-(1H-indol-5-ylHmidazol4.5-clquinolin-1-yll-phenyI}-aceto.nitri^ 

» 

is obtained as described in Example 1 using &-bromo-4-chloro-7-fluoro-3-nitro-quinoline 
(Example 54a), (4-amino-3-chloro-phenyl)-acetonitrile (Example 7a) and 5-lndolylboronic 
acid. {3.Chloro-4-[7-fluoro-8-(1H-indoI-5-yl)-imida2oI4,5-c]quinolin-1-yl]-pheny^ 
analytical HPLC: tR= 7.03 minutes (Grad 1); ES*-MS: m/eo = 452.3. 
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Example 81 

2H3-Chloro-4K7-fIuoro-84hiophen-2-yl-imldaz9l4,5-clqulnolln-1-yl)-phenyll-ethylamlne 

2-[3-Chloro-4-(7-fluoro-8-thiophen-2-yl-imida2o[4.5-clqulnolln-1-yl)-phenyl]- . 
ethylamine is obtained as described in Example 4 using l3.chloro-4-(7-fiuorc>8-thiophen-2- 
yI-imida20l4,5-c]quin6lin-1-yl)-phenyll-acetonitrile (Example 78) as starting material, 
2-l3-Chloro-4-(7-fluoro-84hiophen-2-yi-imldazot4>c]quinonn-1-yl)-phenyll-ettiylami 

analytical HPLC: tR = 6.01 minutes (Grad 1 ); ES*-MS: m/eo = 423.3. • 

Example 82 

2H3-ChIoro-4^7-fIuoto,84hiopben-3-yWmldazot4,5K:lqulnoIln-1-yl).-phenyll-ethylamlne 

• * • 

2-I3-Chloro-4-(7;-fluoro-&-thiophen-3-yl-imidazDl4,5-clquinolin-1 -yl)-phenyl]- 
ethylamine is obtained as described in Example 4 using [3-chloro-4-(7-fluoro-8-thipphen-3- 
yl-lmida20[4,5-clquinolin-1-yl)-phenyll-acetonitrile (Example 79) as starting material. 2-13- 
Chloro-4-(7-fluoro-8-thioplien-3-yl-imidazo[4,5-clquinolin-1-yl)-phenyl]-ethylamine. analytical 

HPLC: tR = 6.01 minutes (Grad 2); ES*-MS: m/Oo = 423.3. 

« 

Example 83 

243-Chloro-4.I7-fluoro-8H1H4ndol-5.yl)-imidazo[4,5-clquinoll^ . 

ethylamine' 

2-{3-Chloro-4-{7-fluoro-8-(1H-lndol-5-yl)-imidaz(H4,5-clquinolin-1-yll-phenyl}- 
ethylamlne Is obtained as described in Example 4 using {3-chloro-4-I7-fluoro-8-(1H-lndol-5- 
yl)-imidazot4,5-c]qulnolin-1-yll-phenyl}-acetonitrile (Example 80) as starting material. 
2-{3-Chloro-4-t7-fluoro-8-(1W-lndol-5-yl)-imidazo[4,5-clquinolin-1-yll-phenyl}-ethylamine, 

analytical HPLC: Ir- 6.03 minutes (Grad 1); ES*-MS: m/eo = 456.4. 

Example 84 

[4-(7-Chloro-8-thlophen-2-y|.imlda2ol4,5-clqulnoIin-1-yl)-phenyll-acetonitrile 

[4-(7-Chloro-8-thiophen-2-yl-imida20[4,5-clquinolin-1-yl)-phenyll-acetonitrileis 
obtained as described in Example 1 using 6-bromo-4,7-dichloro-3-nitro-quinoline 
(Example 84a) and thiophene-2-boronic acid. [4-(7-Chloro-8-thiophen-2-yl-imlda2oI4.5- 
c]quinolin-1-yl)-phenya-acetonitrile. analytical HPLC: tR= 7.44 minutes (Grad 1); ES*-MS: 
m/eo = 401.1. 
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Example 84a 
6-Bromo-4,7-dichloro-3-nitro-quinoline , 

6-Brom(>4,7-dichloro-3-nitro-quinollne is obtained as described in analogy to 
6-bromo-4-chloro-3-nitro-quinoline (Example 1c) starting from 2-amino-5-bromo-4-chloro- 
benzoic add (Example 84b). 6-Br<Mno-4,7-dichloro-3-nltro-quinoline, analytical HPLC: tR= 
9.48 minutes (Grad 1); ES*-MS: m/eo = 323.0. 

Example 84b 
2<*Amino*5-bromo-4*chloro-benzoic acid 

« 

2-Amlno-5-bromo-4-chloro-benzolc acid is obtained as described in Example 54b 
starting with 2-arnino-4-chlorobenzoic acid. 2-Amino-5-bromo-4-chloro-benzoic acid, 
analytical HPLC: tR= 3.21 minutes (Grad 5). 

NMR (DMSO-de): 8 7.85 (s. 1 H). 6.95 (s. 1 H). 

i 

Example 85 

[4-(7-Chioro-8-tii!ophen-3-yl-imlda2o[4,5-c]quinolin-1-yl)-phenyl]-ace^^ 

[4.(7-Chloro-8-thiophen-3-yl-imida2o[4.5-c]quinolin-1-yl)-phenyll-acetonitrilels 
obtained as described In Example 1 using 6-bromo-4,7-dichloro-3-nitro-qulnoline 
(Example 84a) and thiophene-3-boronic acid. [4-(7-Chloro-8-thiophen-3-yl-imidazo[4,5- 
clquinolin-1-yl)-phenyI]-acetonitrHe, analytical HPLC: tR= 7.23 minutes (Grad 1); ES*-MS: 
m/eo = 401.1. 

Example 86" 

l4-(8-Benrofuran-2-yl-7-chloro-imldazo(4,5-c]qulnolin-1-yl)-phenyll-acetonltrlle 

[4-(8-Ben2ofuran-2-yl-7-chloro-imidazo[4,5-c]quinolin-1-yl)-phenyl]-acetonitrilels 
obtained as described in Example 1 using 6-bromo-4,7-dichloro-3-nitro-quinoline 
(Example 84a) and benzo[dlfuran-2-boronlc acid. [4-(8-Benzofuran-2-yl-7-chloro- 
imida2o[4,5-clquinDlin-1-yl)-phenyll-acetonitrile, analytical HPLC: tR= 7.44 minutes (Grad 1); 
ES*-MS:m/eo = 401.1. 
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Exampi 87 

{4-[7-Chloro-8^1Wndol-5-yl)-imidazo[4,5-c]quinolIn.1-yIl-p.henyl}-acetonitrile 

{4-t7-Chloro-8-(1H-indo!-5-yl)-imidazo[4.5-clquinolln-1-yll-phenyl)-acetonitri 
obtained as described in Example 1 using 6-bromo-4.7-dicliloro-3-nitro-qulnoline 
(Example 84a) and 5-lndolyIboronlc add. {4-[7-Chloro-8-(1H-indol-5-ylHmida2oI4.5- 
clquinorm-1-yll-ptienyl}-acetonrtrile. analyUcal HPLC: t^i= 6.93 minutes (Grad 1)^ES*-MS: 
•.m/eii.= 434.1 - - — 

I • 

Example 88 

. [4.(8-Ben2o[b]thlophenr2-yU7-chloro-lmlda20[4,5-c]quinolln-1-yl)-phenyll-acetonltrile 

[4-(8-Ben2o[b]thiophen-2-yl-7-diIoro-imlda3£oI4,5-<4quinolin-1-yl)i>h'enylH 
is obtained as described in Example 1 using 6-bromo-4,7-dichloro-3-nitro-quinoline 
(Example 84a) and benzotl))thiophene-2-boronlc add. [4-(8.Benzo[bitliiophen-2-yl-7-chloro- 
imidazoC4,5-c]quinolin-1-yl)-phenyll-acetonitrile. analytical HPLC: tR= 8.83 minutes (Grad 1); 
ES*-l^:m/eo = 451.1. 

m * 

Example 89 

2H4-(7-Chloro-8-thlophen-2-yI-lmldazo[4,5-clquinolIn-1-yl)-phenyl]-ethylamine 

2.[4-(7-Chloro-8-thiophen-2-yl-imidazo[4.5-c]quinoiin-1 -yl)-phenyll-ethylamine is 
obtained as described in Example 4 using [4-(7-chloro-8-tliiopiien-2-yi-imidazoI4,5- 
clquinolin-1-yl)-phenyll-acetonitrile (Example 84) as starting material. 2-[4-(7-Chloro-8- 
thiophen-2-yl-imidazol4,5-clquinolin-1-yl)-phenyl]-ethylamine, analytical HPLC: tR= 

5.91 minutes (Grad 1): ES*-MS: m/eo = 405.2. 

Example 90 

2-t4-(7-Chloro-8-thiophen-3-yl-lmida2o[4,5-clqulnolln-1-yI)-phenyll-ethylamlne. 

2-[4-(7-Chloro-8-thiophen-3-yl-lmidazoI4,5-clquinolin-1-yl)-phenyll-ethylamlnels 
obtained as described in Example 4 using t4.(7-chloro-8-thlophen-3-yl-lmidazo[4.5- 
clqulnolin-1-yl)-phenyll-acetonitrile (Example 85) as starting material. 2-[4-(7-Chloro-8- 
thiophen-3^yl-imidazoI4.5-c]quinolin-1-yl)-phenyl]-etiiylamine, analytical HPLC: tR = 
5.87 minutes (Grad 1 ): ES*-MS: m/e, = 405.2. 
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Example 91 

2-I4^8-Ben2ofuran-2-yl-7-chloro-lmidazoI4,5-c]quinonn-1-yl)-phenyIl-et^^^ 

2-[4-(8-Ben2ofuran-2-yl-7-chloro-imlda2oI4.5-clquinolin-1 -yl)-phehyll-ethylamine is 
obtained as described in Example 4 using [4-(8-benzofuran-2-yl-7-cliIoro^mida2oI4,5- 

■ • 

c]qulnorm-1-yl)-phenyipacetonitrile (Example 86) as starting material. 2-I4-(8-Benzofuran-2- 
yl-7-chloro-lmidazo[4,5-c]quinolin-1-yl)-phenyl)-ethylamine, analytical HPLC: tR= 
6.52 minutes (Grad 1 ); ES*-MS: m/eo = 439.2. 



Example 92 

2-{4-I7-Chloro-8-(1 H-indol-5-yl)-lmScla2oI4,5-clqulnoiln.1 .yll-phenyl)-ethylan«lne 
2^4-[7-Chloro-8-(1 W4ndol-5-yl)-imldazol4,5-ciquinolin-1 -yl]-phenyl)- 
ethylamine is obtained as described in Example 4 using {4-I7-chloro-8-{1 H-indol-5-yl)- 
imidazol4,5-c]quinolin-1-yll-phenyl}-acetonitrile (Example 87) as starting material. 2-{4-I7- 
Chloro-8-(1H-indol-5-yl)-imidazol4,5-clquindin-1-yll-phenyl)-ethylamine, analytical HPLC: tR 

= 5.83 minutes (Grad 1 ); ES*-MS: m/eo = 438.2. 

1 

I 

I 

Example 93 

m 

2-I4-(8-BenzoIftlthlophen-2-yl-7-chlOK>-lmida2oI4,S-clquinolln-1-yO 

2-[4-(8-BenzoIblthiophen-2-yl-7-chlorc>-imidazol4,5-clquinoiin-1 -yl)-phenyll- 
ethylamine is obtained as described in Example 4 using [4-(8^benzo[/)lthiophen-2-yl-7- 
chIoro-lmidazoI4.5-clquinolln-1-yl)-phenyll-acetonitrUe (Example 88) as starting material. 

2- [4.(8-Benzo[blthlophen-2-yl-7-chloro-imidazoI4,5-clquinolin-1-yl 
analytical HPLC: tR - 6.55 minutes (Grad 1); ES*-MS: m/eo = 455.3. 

Example 94 

H4H8-Benzonf31dloxol-5-yl-7^:hloro-lmidazo[4,5-clqulholln-1-yl)-phenyll-prop.iom^^^^ 

3.[4.(8-BenzoI1 ,3]dioxol-5-yl-7-chloro-imidazo[4,5-c]quinoiin-1 -yl)-phenyl]- 
proplonitrile is obtained as described in Example 4 using 6-bromo-4,7-dichloro-3-nitro- 
quinoiine (Example 84a) and 3-(4-amino-phenyl)-propionitrile (Example 31a). 

3- [4-(8-Benzo[1,3]dioxol-5-yl-7-chloro-imidazoI4.5-c]quinolin-1-yl)-phenyll'propion^^^^ 

analytical HPLC: tR= 7.34 minutes (Grad 1); ES*-MS: m/eo = 453.1. 
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Example 95 

344H7-ChIoro-8-thiophen-2-yI-imidazo[4,5-clquinolin-1-yl)-phenyll-proplonitiile 

3-t4-{7-Chloro-8-thiophen-2-yl-imida2ot4,5-c]quinolin-1-yl)-phenyQ-propionltrll8ls 
obtained as described In Example 1 using 6-bromo-4,7-dlchloro-3-nitro<|ulnoHne 
(Example 84a). 3-(4-amino-phenyI)-proplonitrile (Example 31a) and thiophene-2-boronic 
acid. 3-i4-(7-Chloro-84hlophen-2-yl-imidazol4>clquinolin-1-yl)H?henyl]-proploniW^^ 
analytical HPLC: tR= 7.54 minutes (Grad 1); ES*-MS: m/e* = 415.1. 

^ Example 96 

.3-I4K8rBenzofuran-2-yl=7K:hlocortmldazo[4,5-clqulnollnrl-yI)-phertyil-proplonltrlle 
3-[4-(8-Benzofuran-2-yl-7-chlorb-imldazo[4,5-clqulnolin-1-yl)-pihenylH)roploni^^ 
obtained as described In Example 1 using 6-bromo-4,7^ichloro-3-nitro-qulnoline - 
(Example 84a). 3-(4.amino-ptienyl)-propionitrile (Example 31a) and benzolblfuranp2-boronic 
acid. 3-l4-(8-Ben2ofuran-2-yl-7-chloro-imldazo[4.5-c]quinolin-1-yl)-phenyll-propionitrile, 

analytical HPLC: tn = 8.93 minutes (Grad 1 ); ES*-MS: miec = 449.1 . 

Example 97 

3-{4-p'-Chloro-8-(1H-indol-5-yl)-lmidazo[4,5-clquinolin..1-yll-phenyI}-proplonitrile 

3-{4-[7-Chloro-8-(1H-indol-5-yl)-lmidazo[4.5-clquinoHn-1-yl]-phenyl}-propionitri^ is 
obtained as described In Example 1 using 6-bromo-4.7-dlchloro-3-nitro-quinoline 
(Example 84a), 3-(4-amino-phenyl)-propionitrlle (Example 31a) and 5-indolylboronic acid; 
3-{4-[7-CWoro-8-(1H-indol-5-yl)-imldazcl4.5-c]quinoIin-1-ylI-phenylhpropionitrile. analytical 

HPLC: tR= 7.01 minutes (Grad 1); ES*-MS: m/eo = 448.1.. 

Example 98 

3-I4-(8-Ben2oIblthiophen-2'yl-7-chloro-lmidazo[4,5-clquinolln-1-yl)-phenyl]- 

propionitrile 

3-[4-(8-Benzolblthiophen-2-yl-7-chloro-imida20l4,S-clquinolin-1-yl)-phenyll- 
propionitrile is obtained as described in Example 1 using 6-bromo-4.7-dichloro-3-nitro- 
quinoline (Example 84a), 3-(4-aminoTphenyl)-propionitrile (Example 31a) and 
benzoI5]thiophene-2-boronicacid. 3-[4-(8-Benzo[61lhiophen-2-yl-7-chloro-imldazoI4.5- 
c]quinolin-1-yl)-phenyIl-propionitrile. analytical HPLC: tR= 8.74 minutes (Grad 1)'; ES*-MS: 
m/eo = 465.0. 
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Example 99 

3-[4K8-Benzo[1 ,31dloxol-5-yl-7-chloro-imldazo[4,5-clquinolm-1 -yJ)-phenyll- 

propylamine 

3-(4-(8-Benz<H1,3]dioxol-5-yl-7-chloro-lmlda2oI4,5-clquinolin-1-yl)-phenyll- 
propylamine is obtained as described in Example 4 using 3-[4-(8-ben2o[i;31dioxol-5-yl-7- 
chloro-imidazo(4.5-clquinolin-1-yl)-phenyll-propionilrile (Example 94) ds starling material. 
3H4-(8-Benzol1,3ldioxoJ-5-yl-7-chloro-imlda20[4,5-c]quinolin-1-yl)-phenyl]i5ropylamine. 

analytical HPLC: tR = 5.98 minutes (Grad 1 ); ES*-MS: m/eo = 457.1 . 

Example 100 

3H4H7-Chloro-84hlophen-2-yI-imldazo[4,5-clquinolln.1-yl)-phenyll-propylamlne 

344-(7-Chloro-8-thiophen-2-yl-lmlda2oI4,5-clquinolin-1-yl)-phenyll-propylaminels 
obtained as described in Example 4 using 3-[4-(7-chloro-8-thiophen-2-yl-lmida2oI4.5- 
clqulnolin-1-yl)-phenyll-propionitrile (Example 95) as starting material. 3-[4-(7-Chloro-8- 
thiophen-2-yl-imidazo[4,5-clquinolin-1-yl)-phenyll-propylamine. analytical HPLC: tR= 

6.1 1 minutes (Grad 1 ); ES*-MS: m/eo = 419.3. 

* 

Example 101 

3-I4-(8-Benzofuran-2-yl-7-chloro-lmidazot4,5-clqulnolin-1-yl)-phenyl]-propylamine 

3-I4-(8-Benzofuran-2-yl-7-chloro-imidazo[4.5-clquinolin-1 -yl)-phenyll-propylamine is 
obtained as described in Example 4 using 3-[4-(8-benzofuran-2-yl-7-chloro-imida20[4.5- 
clquinoiin-1-yl)-phenyll-propionltrile (Example 96).as starting material- 3-[4-(8-Ben2ofuran-2- 
yl-7-chloro-imidazo[4,5-c]quinoBn-1-yl)-phenyl]-propylamine, analytical HPLC: tR= 
6.62 minutes (Grad 1 ): ES*-MS: m/eo = 453.4. 

Example 102 

3-{4-t7-Chloro.B-(1H-indol-5-yl)-lmidazot4,5-clquino1ln-1-yl)-phenyl>-propylamlne 

3-{4-t7-Chloro-8-(1W-indol-5-yl)-imidazo[4.5-clquinorm-1-ylhphenyl}-propylaminels 
obtained as described in Example 4 using 3-{4-[7-chloro-8-(1H-indol-5-yl)-lmidazoI4,5- 
clquinolin-1-yll-phenyl)-prDpionitrile (Example 97) as starting material. 3-{4-(7-Chloro-8-(1 H- 
indol-5-yl)-lmida20l4.5-clquinolin-1-yl]-phenyl}-propylamine, analytical HPLC: tR = 
6.03 minutes (Grad 1 ): ES*-MS: m/eo = 452.3, 
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Example 103 

3-[4-(8-B n2oI()lthlophen-2-yl-7K:hloro-imida2oI4,5-c]qulnolln-1 •yl)-phenyq- • 

propylamine 

3-[4-(8-Benzo[d]thiophei>2-yl-7-chloro-imida20l4.5-clquinolin-1 -yl)-phenyr|- 
propylamine is obtained as described In Example 4 using 3-I4-(8-benzoI/)]thiophen-2-yl-7- 
chloro-imidazo[4.5-c]quinolin-1-yl)-phenyll-proplonitrile (Example 98) as starting material. 
3-[4-(8-Ben20ldlthiophen-2-yl-7-chloro-imidazo[4,5-clquin6lin-1-yl)-phenyl>propyIamine. 

analytical HPLC: Ir = 6.62 minutes (Grad 1 ); ES*-MS: m/eo = 469.3. 

Example 104 

[3-Chloro-4K7-chloro-8-thiophen-2-yl-lmida2o[4,5.c]quinol!n-1-yl)-phenyll-acetonitrH 

[3-Chloro-4-(7-chloro-8-thiophen-2-yl-imidazoI4.5-clquinolin-1-yl)-phenyll-acetonitrHe 

is obtained as described in Example 1 using 6-bromo-4.7-dlchlorp-3-nllro-quinoline 
(Example 84a), (4-amlno-3-.chloro-phenyl)-acetonitrile (Example 7a) and thiophene-2- 
boronicacid. [3-Chloro-4-(7-chloro-8-thiophen^2-yl-imidazo[4,5-clquinolin-1-yl)-phenyll- 
acetonitrile. analytical HPLC: tR= 7.93 minutes (Grad 1); ES*-MS: m/eo = 434.9. 

* 

Example 105 

I3^hloro-4K7-chIoro-8-thlophen-3-yMmldazo[4.5-clqulnolln-1-yl)-phenyl]^cetonltrlle 

t3-Chloro-4-(7-chloro-8-thiophen-3-yl-imldazo[4,5-c]qulnolln-1-yl)-phenyll-acetonltrile 

is obtained as described in Example 1 using 6-bromo-4.7-dichloio-3-nitro-qulnoline 
(Exampfe 84a). (4-amlno-3-chloro-phenyl)-acetonitrile (Example 7a) and thiophene-3- 
boronicacid. i3-Chloro-4-(7-<;hloro-8-thiophen-3-yl-imidazol4,5-c]quinolin-1-yl)-phenyll- 
acetonltrlle, analytical HPLC: tR « 7.51 minutes (Grad 1); ES*-MS: m/eo = 435.0. 

Example 106 

2-t3-Chloro.4-(7-chloro-8-thiophen-2-yl-imlda2ot4,5-clqulnolln-1-yl)-phenyll- 

ethylamine 

2-[3-Chloro-4-(7-chloro-8-thiophen-2-yHmidazo[4,5-clquinolln-1-yl)Hphenyll- 
ethylamlne is obtained as described in Example 4 using (3-chloro-4-(7-chloro-8-thiophen-2- 
y|.imldazo[4.5-clquinolin-1-yl)-phenyll-acetonitrile (Example 104). 2-l3-ChloroT4-(7-chloro-8- 
thiophen-2-yHmldazot4,5-clquinolin-1-yl)-phenyl]-ethylamine. analytical HPLC: ^- 
6.1 6 minutes (Grad 1 ); ES*-MS: m/Oo = 439.0. 
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Example 107 

2-[3-Chloro-4-(7-chloro-8-thloph n-3-yI-imida2ot4,5-c]qulnolln-1-yl)-phenyll- 

ethylamine 

2- (3-Chloro-4K7-chloro-8-thiophen-3-yl-lmidazo[4,5-q]quinorm- 1 -yl)-phenyll- 
ethylamine is obtained as described in Sample 4 using [3-cliloro-4-(7-chloro-8-thiophen-3- 
yJ-imldazoI4,5-clquinolin-.1-yl)-phenyll-acetonitrile (Example 105) as starting material. 
2-[3-Chloro-4-{7-chloro-8-ttiiophen-3-yl-imidazo[4,5-c]quinoOn-1-y!)-phenyll-ethylamine, 

-analytical HPLC: tR= 6.12 minutes (Grad 1); ES*-MS: m/^ = 438.9. 

Example 108 

3- l3-Chloro-4-(7K;hloro-8-thiophen-2-yl-lmidazo[4,5-clqulnolln-1-yl)-phenyl]- 

propionitrile . 

3-[3-Chtoro-4-{7-chloro-8-thiophen-2-yl-imidazot4,5-c]qUinolin-1-yl)-phenyll- 
propionitriie is obtained as described In Example 1 using 6-bromo-4,7-dichloro-3-nitro- 
quinoline (Example 84a). 3-(4-amino-3-chloro-phenyl)-propionitrile (Example 41a) and 
thfophene-2-boronic acid. 3-[3-Chioro-4-(7-chloro-8-thiophen-2-yl-imidazot4;5-c]quinolin-1 - 
yl)-phenyll-propionitrile. analytical HPLC: tR= 7.98 minutes (Grad 1); ES*-MS: m/Co = 449.2. 

Example 109 

343^hloro-4-(7-chloro-8-thiophen-3-yl-Imidazo[4,5-c]qulnoHn-1-yl)-phenyll- 

propionitrile 

343-Chloro-4-(7-ditoro-84hiophen-3-yl-imidazol4.5-clquinolin-1-yl)-phenyll- 
propionitrile is obtained as described in Example 1 using 6-bromo-4.7-dichloro-3-nitro- 
quinoline (Example 84a), 3-(4-amino-3-chloro-phenyl)-propionitrile (Example 41a) and 
thlophene-3-boronic acid. 3-l3-ChIoro-4-(7-chloro-8-thiopiien-3-yl-imidazoI4.5-c]quinolln-1 - 
yl)-phenyl]-proplonitrile, analytical HPLC: tR = 7.60 minutes (Grad 1): ES*-MS: m/eo = 449.2. 

Example 110 

3H3^hloro-H7-chloro-8-(1H-indol-5-yl)-lmida2o[4,5-c]qulnolln-1-yIliJhenyl>- 

propionltrile 

3-{3-Chloro-4-I7-chloro-8-(1H-lndol-6-yl)-imidazoI4,5-clquinolin-1-yl]-phenyl}- 
proplonitrile is obtained as described In Example 1 using 6-bromcM.7-dlchloro-3-nitro- 
quinoline (Example 84a). 3-(4-amino-3-chloro-phenyl)-propionitrile (Example 41a) and 
5-lndolylboronic acid. 3-{3-Chloro-4-f7-chloro-8-(1H-indol-5-yl)-lmidazo[4.5-clquinolin-1-yl]- 
phenyl}-propionitrile. analytical HPLC: tR= 7.29 minutes (Grad 1); ES*-MS: m/e, = 481.8. 
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Example 111 

3^3-Chloro-4-(7K:hloro-84hiophen-2-yl-imidazo[4,5-clquinolln-1.yl)-^^ 

propylamine 

3-[3-Chloro-4-(7-chloro-8-thiophen-2-yl-lmidazo[4,5-clquinolin-1-yl)-phenyll- 
propylamine is obtained as described in Example 4 using 3-(3-chloro-4-{7-chloro-8-thiophen- 

2- yl-imidazo[4,5-clquinolin-1-yl)-plienyI]-propionitrile (Example 108) as starting material. 

3- [3-Chloro-4-(7-chloro-8-thlophen-2-yl-imldazo[4,5-c]qulnolin-1-yl)-phenyll-propylami 

analytical HPLC: tp = 6.31 minutes (Grad 1 ); ES*-MS: m/eo = 453.0." 

Example 112 

343-Chloro-4-(7-chloro-8-thiophen-3-yl-lmida2o[4,5-clquinolin-1-yl)-phenyl]- ' 

propylamine 

■ 

3-[3-Chloro-4-(7-chloro-8-thicphen-3-yWmidazo[4,5-clquinolin-1-ylH)henytl- 
propylamine is obtained as described in Example 4 using 3-l3-chloro-4-(7-chloro-8-thiophen- 
3-yl-imidazol4,5-c]quinolin-1-yl)-phenyll-propionitrile (Example 109) as starting material. 
3H3-Chloro-4-(7-chloro-8-thiophen-3-yi-imidazo[4,5-clquinolin-1-yl)-phenyll-propylamine, 

. analytical HPLC: tR = 6.22 minutes (Grad 1 ); ES*-MS: m/Oo = 453.0. 

Example 113 

3K3-ChIoro^l7-chIoro-8-(1H-lndol-5-yl)-imldazo[4,5^1quinolin-1-yll-phenyl}- 

propylamine 

3-{3-Chloro-4-[7-chloro-8-(1H-indol-5-yl)-imidazol4.5-clquinolin-1-yll-phenyl}- 

propylamine is obtained as described in Example 110 using 3K3-chloro-4-[7-chloro-8-(1H- 
indol-5-yl)-imida20l4,6-clquinolln-1-yll-phenylhpropionitrile (Example 110) as starting 
material. 3-{3-Chloro-4-l7-chloro-8-(1 H-indol-5-yl)-imidazo[4.5-c]quinolin-1 -yl]-phenyl)- 
propylamine. analytical HPLC: tR= 6.03 minutes (Grad 1); ES*-MS: m/eo = 486.0. 

pyamnje 114 

3.I4-(2-Amino-7-chloro^.thioptien-3-yl-lmldazo[4,5-c]quinolln-1-yl)-phenyl]- 

propionitrile 

3-t4-(2-Amino-7-chloro-8-thiophen-3-yl-imidazol4.5-c]quinolin-1-yl)-phenyll- 
propionitrile is obtained as described in Example 1 using 3-[4-(2-amino-8-bromo^7.chloro- 
imidazo[4,5-clquinolin-1-yl)-phenyll-propionitrile (Example 114a) and thiophene-34x)ronic 
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acid. 3.[4-(2-Amino-7Krfiloro-8-thlophen-3-yHmida2D(4.5<;lqulnolin-1-yl)-pheny^^ 
propionitrile, analytical HPLC: tR- 1.77 minutes (Grad 7); ES*-MS: m/eo = 430.1. 

« 

Pif ample 114a 

3.[4-{2-Amin6-8-bromo-7.chloro.|mldazo[4,5-clquinolin-1-yl)-phenyll-proplonltrlle 
1.8 g (4.48 mmol) of 3.t4-(3-amino-6-bromo-7-chloro-qulnolin-4-ylamino)-phenyl]- 
propionitrile (Example 114b) are dissolved in 90 mL of ethanol and 1.4 g (0.76 mmol) of 
Cyanogen bromide are added '^The spIuMoh is stirred for 3 days at RT. After this time. tt>e 
solvent is evaporated to dryness and the cmde compound is purified by medium-pressure 
liquid chromatography to obtain 3-[4-(2-amino-8-bromo-7-chloro-imidazo[4.5-clquinolin-l-yl)- 
phenyll-propionitrile. analytical HPLC: tR= 1.68 minutes (Grad 7); ES*-MS: m/Oo = 428.0. 

< 

Example 1 14b 

3.[4-(3-Amlno-6-bromo-7-chloro-quinolln-4-ylamino)-phenyll-propi6nltrlle 

3-[4-(3-Amino-6-bromo-7-chloro-quinolln-4-ylaminoy-phenylJ-proplonitrile is obtained 
as described in Examples la to 1e using 6-bromo-4 j-dichloro-3-nitrb-quinoline 
(Example 84a) and 3-(4-amino-phenyl)-propionitrile (Example 31a). 3-[4-(3-Amino^-bromo- 
7-chloro-quinolih-4-ylamino)-phenyll-propionitrile, analytical HPLC: tR= 2.11 minutes 
(Grad 7); ES*-MS: m/eo = 433.0. 

* Example 115 

3^4-(2-Amino-8-benzofuran.2.yl-7-chIoro-lmidazo[4,5-clqulnorm^1-yl)-phenyll- 

propionltrile 

3-t4-(2-Amlno-8-ben20furan-2-yl-7-chloro-lmida2oI4,5-clquinoltn-1-yl)-phenyl]- 
propionitrile is obtained as described in Example 1 using 3-l4-(2-amino-8-bromo-7-chloro- 
imidazo[4.5-c]quinolin-1-yl)-phenyll-propionitrile (Example 114a) and benzotblfuran-2- 
boronlc acid. 3-[4-(2-Amino-8Tbenzofuran-2-yl-7-chloro-imidazo[4.5-clquinolin-1-yl)-phenyl]- 

proplonitrile. analytical HPLC: tR= 1.92 minutes (Grad 7); ES*-MS: m/eo = 464.4. 
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Example 116 

1 -£4i(3-Amlno.propyl)-phenyll-7-chIoro-8-thioph n-3-yl-1 H-imidazoI4,5-clqulnolin-2- 

■ ylamine 

H4-(3-Amino-propyl)-phenyll-7-<^lorD-8-thiophen-3-yl-1H-imidazo[4.5-c^ 
ylamine is obtained as described in Example 4 using 3.[4-(2-amino-7-chl6ro-8-lhiophen-3-yl- 
imidazoI4,5^c]quinolin-1-yl)-phenyIl-propionitrile (Example 114) as starting material. 1-[4-(3- 

Amino-propyl)-phjenyil-7-chlqro-8-Uiiophen-3-yl-1H-imida2ol4^ 

analytical .HPLCrtR_= 1.56 minutes (Grad 7);. ES*-MS:m/eo = 434.7v ■ ' 

Example 117 

1- [4-(3-Amlno-propyl)-phenyll-8-benzofuran-2-yl-7-chloro-1W-lmidazoI4,5-c]qulnolln-2- 

ylamine 

1-I4-(3-Amino-propyl)-phenyl]-8-benzofuran-2-yl-7-chloro-1H-imidazo[4,5-<:lquinolin- 

2- ylamlne is obtained as described In Example 4 using 3-l4-(2-amino-8-benzofuran-2-yl-7- 
chloro-imida2oI4.5-clquinolin-1-yl)-phenyll-propionitrile (Example 115) as starting material. 
1-[4-(3-Amlno-propyl)-phenyll-8-benzofuran-2-yl-7-chloro-1 H-imldazo[4.5-clquinolin-2- 
ylamine. analytical HPLC: tR= 1.70 mintues (Grad 7); ES*-MS: m/eo = 468.7. 

Example 118 

* 

8-(2,4-Dlmethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-lmldatoI4,5-clquinoline 

8-(2,4-Dimethoxy-phenyl)-1 -(2-fluoro-phenyl)-1 H-imldazol4.5-clquinoline is obtained 
as described in Example 1 using 2-fluoroanlline and 2.4-dimethoxyphenylboronlc acid. 8- 
(2.4-Dimethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-lmidazo[4.5-clquinoline. analytical HPLC: tR= 

7.35 minutes (Grad 1); ES*-IWS: m/eo = 400.4. 

* 

Example 119 

8-(2,5-Dimethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-lmidazo£4,5-clqulnollne 

8-(2,5-Dimethoxy-phenyl)-1 -(2-fluoro-phenyl>-1 H-lmidazol4,5-clquinoline is obtained 
as desaibed in Example 1 using 2-fIuoroaniline and 2.5-dimethoxyphenylboronic acid. 8- 
(2.5-Dlmethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-imldazo[4.5-clqulnoline. analytical HPLC: tR= 

7.38 mintues (Grad 1); ES*-MS: m/Oo = 400.2. 
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Example 120 

8-(3,4-0im thoxy-phenyl)-1-(2-fIuoro-phenyl)-1W-lmldazo[4,5-clquinollne 

8-(3,4-Dimethoxy-phenyl)-1-(2-fluoro-phenyl)-1 H-imida2o(4.5-clquinoline is obtained 
as described In Example 1 using 2-fluoroan!line and 3.4-dimethoxyphenylboronic acid. 8- 
(3,4-Dimethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-lmida20[4,5-clquinoline. analytical HPLC: tR= 

7.09 minutes (Grad 1); ES*-MS: m/ep = 400.3. 

i 

" "^^ - ' - ' Example 121 

1 -(2-Fluoro-pheny l)-8-phenyl-1 H-imidazo[4»5-c]qulnollne 
1-<2-Flucro-phenyl)-8-phenyl-1H-imldazo[4.5-c]quinojine is obtained as described in 
Example 1 using 2-fluoroaniiine and phenylboronic acid. 1-(2-Fluoro-phenyl)-8-phenyl-1H- 
lmidazo[4,5-c]qulnollne, analyUcal HPLC: tR» 9.48 minutes (Grad 6); ES*-MS: m/So = 340.3. 

Example 122 

1-(2-Fluoro-phenyl)-8^3,4,54rlmethoxy-phenylHH-lmldazo[4,S-clquinoIine 
1-(2-Fluoroi3henyl)-8-(3.4,5-trimethaxy-phenyl)-1H-lm^ is 
obtained as described in Example 1 using 2-fluoroaniline and 3.4,5-trimethoxyphenylboronic 
acid. 1-(2-Fluoro-phenyl)-8-(3.4,5-trimethoxy-phenyl)-1 H-lmidazo[4.5-c]quinoIlne, analytical 
HPLC: tR= 7.14 minutes (Grad 1); ES*-MS: m/eo = 430.4. 

* 

* 

Example 123 

8-(2,3-Dlmethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-lmldazoI4,5-clquinollne 

8-(2.3-Dimethoxyi5henyl)-1-(2-fluoro-phenyl)-1Wmlda20[4,5-clquinoline is obtained 

as described In Example 1 using 2-fluoroaniline and 2.3-dlmethoxyplienylboronic acid. 8- 
(2.3-Dimethoxy-phenyl)-1-(2-fluoro-phenyl)-1H-imidazoI4,5-clquinoline, analytical HPLC: tR= 

6.87 minutes (Grad 1): ES*-MS: m/eo = 400.2. 

Example 124 

1-(2-Huoro-phenyl)-8-(2.3,4-trimethoxy-phenylH''*i>ni<'^t^>^'^l4"'"°l''^® 

1-(2-Fluoro-phenyl)-8-(2,3,4-trimethoxy-phenyl)-1H-imidazo[4,5-clquinolineis 

obtained as described In Example 1 using 2-fluoroanili'ne and 2,3.4-trimethoxyphenylboronic 
add. 1-(2-Fluoro-phenyl)-8-(2,3,4-trimethoxy-phenyl)-1 H-imldazoI4.5-c3quinoline, analytical 
HPLC: tR= 7.24 minutes (Grad 1); ES*-MS: m/eo = 430.4. 
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Example 125 

* 

1-{2-Fluoro-pheriyl)-8-pyrIdln-4-yI-1H-lmidazo[4,5-c]quinoIlne 

1.(2-Fluoro-phenyl)-8-pyridin-4-yl-1H-imldazo[4.5-c]quinoline is obtained as 
described In Example 1 using 2-fluoroanillne and pyridine-4-boronic add. 1-(2-Ruoro- 
phenyl)-8-pyridln-4-yl-1Himidazo[4,5-clqulnollne. analytical HPLC: in= 5.39 minutes (Grad 
1 ); ES*-MS: m/eo = 341 .0. 

■ ■ ' Example 126 

1 -(2-Fluoro-phenyl)-8-pyridin-3-yl-1 H-imidazo[4,5-c]qulnoline 

1 -(2-Ruoro-phenyl)-8-pyridin-3-yl-1 fWmidazoI4,5-clquinoline is obtained as 
described in Example 1 using 2-fluoroaniline and pyridine-3-boronic add. 1-(2-Fluorb- 
phenyl)-8-pyridin-3-yl-1H-lmidazo[4.5-c]qulnoline, analyMcal HPLC: tR= 5.87 minutes 
(Grad 1): ES*-MS: m/eo = 341.0. 

« 

Example 127 

4-[1 -(2-Fluoro-phenyl)-1 /f.|midazoI4,5-c]qulnolln-8-yll-phenol 

4.[1.(2-Fluoro-phenyI)-1H-imidazo[4,5-clquinoBn-8-yll-phenol is obtained as 
described in Example 1 using 2-fluoroaniline and 4-iiydroxypiienylboronic acid. 4-[1-(2- 
Ruoro-phenyl)-1H-imida2ot4.5-c]qulnolin-8-yll-phenol, analytical HPLC: tR= 6.67 minutes 
(Grad 1); ES*-MS: m/eo = 356.4. 

Example 128 

1 ■(2-Fluoro-phenyl)-8-j[3-methoxy>phenylH H-imidazo[4,S-c]quinoline 
1.(2-Ruoro-phenyl)-8-(3-methoxy-phenyl)-1H-imida20[4.5-clquinoline is obtained as • 
described in Example 1 using 2-fluoroaniline and 3-metiioxyphenylboronic acid. 1-(2-Ruoro- 
phenyl)-8-{3-methoxy-phenyl)-1H-imidazo[4,5-clquinoline, analytical HPLC: tR= 7.55 minutes 

(Grad 1); ES*-MS: m/eo = 370.2. 

Example 129 • • 

m 

{3-[1.(2-Fluoro-phenyl)-1H-imIdazoC4,5-c]quinoHn-8-yl]-benryl}-dlmethyI.amlne 

19 mg (0.23 mmol) of sodium acetate and 22.5 pL (0.13 mmol) of dimetliylamine are 
added to a solution of 42 mg (0.1 1 mmol) of 3-[1-(2-fluoro-phenyl)-1 H-imldazol4,5-clquinolin- 
8-yll-ben2aldehyde (Example 129a) in 5 mL of MeOH/AcOH (1:1). The solution is stirred for 
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10 min at RT and then 62 mg (0.13 mmol) of PS-BH3CN are added. After stirring for 
18 hours at RT. the suspension is filtered and evaporated to dryness. The crude product is 
purified by medium-pressure liquid chromatography to provide {3-[1-(2-Fluoro-phenyl)-1H- 
lmlda2ol4.5-clquinolin-&:yll-ben2yl}-dimethyi-amine, analytical HPLC: tR= 6.51 minutes 

(Grad 1 ); ES*-MS: m/eo = 397.4. 



Example 129a 

3-[1 -(2-Fluoro-phenyl)-1 H-iiQ!da2o[4,5-clquinolin-8-yll-ben2aldehyde 

3-[1-(2-Fluoro-phenyl)^imldazo[4,5-clquiholin-8-yll-ben2aldehydeis 

obtained as described in Example 1 using 2-fluoroaniline and 3-formylphenylboronic acid. 3- • 
l1-(2-Fluoro-phenyl)-1^-imidazo[4,5-clquinolin-8-yll-benzaldehyde. anaiytical HPLC: tR= 

7.48 minutes (Qrad 1); ES*-MS: m/eo = 368.1. 

Example 130 

1-(2-Fluoro.phenyl)-8.l3-(4-methyl-plperaxin.1-ylmethyl)-phenyl]-lH-imldazoI4,5- 

c]quinollne 

1-(2-Fluoro-phenyl)-8-l3-(4-methyJ-piperazin-1-ylmethyl)-phenyll-1H-imidazo[4.5- 
dquinoline Is obtained as described in Example 129 using l-methylpiperazlne. 1-(2-Fluoro- 
phenyl)-8-l3-(4-methyl-piperazin-1 -ylmethyl)-phenyll-1 H-imidazo[4.5-clquinoline. analytical 
HPLC: tR = 6.35 minutes (Grad 1); ES*-MS: m/eo = 452.0. 

Example 131 

1-(2-Fluoro-phenyl)-8-(3Hnorpholin-4-ylmethyl-phenyi)-1H.|midarol4,5-clqulnoHne 

1-(2-Fluoro-phenyl)-8-(3-morpholin-4-ylmethyl-phenyl)-1/^-imidazoI4,5-clquinolineis 

obtained as described in Example 129 using morpholine. 1-(2-Fluoro-phenyl)-8-(3- 
morpholin-4-ylmethyl-phenyl)-1H-imidazo[4,5-clquinoline, analytical HPLC: tR= 6.60 minutes 

(Grad 1); ES*-MS: m/^ = 439.0. 

gitamole 132 

1^2.Fluoro-phenyl)^3-piperazln-1-yImethyl-phenyl)-1H.imldazol4,5.clqulnollne 

1 -(2-Fluoro-phenyl)-8-(3-piperazin-1 -ylmethyl-phenyl)-1 H-imidazo[4,5-clquinoIine is 
obtained as described in Example 129 using piperazine. 1-(2-Fluoro-phenyl).8-(3-piperazin- 
1-ylmethyl-phenyl)-1H.imidazol4.5-c]quinoline. analytical HPLC: tR= 6.27 minutes (Grad 1): 
ES*-MS: m/eo = 438.5. 
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Example 1 33 

1-(2*Fluoro-phenyl)-8-(3-pyrrolidin-1-ylmethyl-phenyl)-1H-imidazo[4»5-c]quin 

1-(2-Fluoit)-phenyl)-8-{3-pyrrolidln-1-ylmethyl-phenyl)-1H-imid 
cJquinoHne is obtained as described in Example 129 using pyn'olidine. 1-(2-Fluoro-phenyl)- 
8-(3-pyn-olidln-1-ylmethyl-phenyl)-1H-imidazo[4,5-c]quinoline, analytical HPLC: Ir^ 6.68 
minutes (Grad 1 ); ES^-MS: tn/eo = 423.0. 

^Example 134 

1 -Phenyl-8-(3-p!perazin-1-yl-phenyl)-1 ff-imidazo[4.5-c]qMlnoline 
75 mg (0.22 mmol) of 8-(3-fluoro-phenyl)-1-phenyl-1H-imidazo[4,5-c]qulnollne 
(Example 134a) and 0.38 mL of piperazine are added to 1.7 mL of NIVIP. The solution is' 
heated for 5 hours at SIO^'C using a Woodsches-metal bath. After this time, the crude 
compound is purified by medium-pressure liquid chromatography to provide 1-phenyl-8-(3- 
piperazin-1-yl-phenyi)-1H-imidazo[4,&-c]quinoline, analytical HPLC: tp- 1.53 minutes 

(Grad 7); ES*-MS: m/Oo = 406.5. . , 

■ 

Example 134a 

* 8«(3*Fiuoro-phenyl)-1-phenyi-1 H-imidazo[4,5-c]quinoline 

8-(3-Fluoro-phenyl)-1-phenyl-1 HHmidazo[4,5-c]quinoline is obtained as 
described in Example 1 using aniline and 3-fluorophenylboronic acid. 8-(3-Fluoro-phenyl)-1 
phenyl-1H-imidazo[4.5-clquinoline, analytical HPLC: tR= 1.63 minutes (Grad 7); ES^-IVIS: 
m/eo= 340.1. 

Example 135 

8-[3-(4-Methyl-piperazin-1 •yl)-phenyi]-1 -phenyl-1 /y-imidazo[4.5-c]quinoline 

8-[3-(4-Methyl-piperazin-1-yl)-phenyl]-1-phenyHH-lmidazo[4,5-c]quinollne is 
obtained as described in Example 134 using Af-methylpiperazine. 8-[3-(4-Methyl-piperazin- 
1-yl)-phenyQ-1-phenyl-1H-imidazo[4,5-c]quinoline. analytical HPLC: tR= 1.52 minutes 
(Grad 7): ES*-MS: m/eo = 420.5. 
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Example 136 

4^1-[4-(4-Wlethyl-pipera2in-1-yl)-phenyl]-1H-im!dazo[4,5-clquinolin-8-yl}-phenol 

4^1.[4-(4.Methyl-piperazin-1-yl)-phenylJ-1HHmlda2o[4.5-clquinolin-8-yl}- 
phenol is obtained as described in Example 1 using 8-bromo-1-[4-{4-methyl-pipera2ln-1-yl)- 
phenyll-1H-imidaEoI4.5-c]quinoline (Example 136a) and 4-hydroxyphenylboronlc acid. 

-Example 136a 

I 

8^Bi^bmo-1 <4H4-W6thyl-plpe&i 

1.2 g (3.5 mmol) of 8-bromo-1-(4-fluoro-phenyl)-1H-imidazo[4,5:clquinorine 

(Example 136b) are dissolved in 20 mL of DMSO, and 1.45 g (10.5 mmol) of potassium 
carbonate and 7.7 mL (69.7 mmol) of ^^methylpyper&2ine are added. The suspension Is 
stin-ed for 2 days at 120°C and then added to 100 mL of ethyl acetate. After washing with 
water and brine, the organic solution is evaporated to dryness and the coide compound is 
purified by medium-pressure liquid chromatography to provide 8-Bromo-1-l4-(4-methyl- 
piperazln-1-yl)-phenyll-1H-lmidazoI4,5-c]quinoline. 

m 

Example 136b 

S-bromo-l -(4-fluoro-phenyl)-1 H-imidazo[4t5-c]quinoline 

8-bromo-1-(4-fluoro-phenyl)-1H-imidazoI4,5-c]quinoline is obtained as 
described in Example 1 using 4-fluoroaniline. 8-bromo-1-(4-fluoro-plienyl)-1H-imidazoI4,5- 
clquinoline, analytical HPLC: tR= 7.21 minutes (Grad 1); ES*-MS: m/eo = 342.1, 344.1. 

Example 137 

1-[4^4-Methyl-pipera2in-1-yl)-phenyll-8.phenyl-1H-lmidazoI4,5-clqulnoline 

1_[4.(4.Methyi-pipera2in-1-yl)-phenyll-8-phenyl-1H-irTiidazoI4,5-clquinolinels 
obtained as described in Example 136 using phenylboronic add. 1-I4-(4-Methyl-pipera2in-1- 
yl)-phenyll-8.phenyl-1WmidazoI4.5-clquinoline, analytical HPLC: tR= 6.10 minutes (Grad 1): 
ES*-MS: m/eo = 420.4. 
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Example 138 

[4-(8-Pyridin-4-yl-imlda2o[4,5-clquinolin.1-yl)-phenyll-acetonltrile 

[4-(8-Pyridin-4-yl-irT»ida2oI4,5-c]qulnolin-1-yl)-phenyl]-acetonitrile is obtained 

as described In Example 1 using (4-amlno-phenyl)-acetonltrile and pyridine-4-boronic acid. 
[4-(8-Pyr^din-4-yl-imidazoI4.5-c]qul^olln-1-yl)-phe^yl^acetonitrile, analytical HPLC: 

6.34 minutes (Grad 1); ES*-MS; m/eo = 363.3. 

■Example 139 

1 ,8>DiphenyI-1 H-imidazo[4.5-c]quinoline 

1 ,8-Diphenyl-1 H-imidazot4,5-clquinoline is obtained as described in Example 
1 using aniline and phenylboronic acid'. 1 ,8-Diphenyl-1 H-imida2oI4,5-c|quiholine. analytical 
HPLC: tR = 9.64 minutes (Grad 1 ); ES*-MS: m/eo = 322.3. 

In the following Examples 143-147 providing activity detenminations of 
compounds of the preceding examples, the .following letters are intended to symbolize the 
following IC50 values (only examples with concrete measurement results are represented): 



Letter 


ICso Range Class 


' ~A 




* 

B 


> 0.5 pM up to 1 pM 


C 


> 1 pM up to 2 pM 


• 

Examole 140 

• 


• 

* 


Inhibition of RET by compounds of the present invention 


♦ • 
Using the testing method described above, with the following test compounds 


of fonnula (1). the following IC50 values for inhibition of RET are obtained: 


Compound pf Example 


ICso Range Class 


119 


B 


125 


B/A 


127 


A 


129 


A 


134 


B' 
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Example 141 

Inhibition of ALK by compounds of the pr sent Inv ntion 

Using the test system described above, with the following test compounds of 
fomiula (I), the following IC50 values for inhibition of ALK are obtained: 



Compound of Example 


ICso Range Class 




B/A 


11 


A 


• " 48 




■ 

Example 142 


* 

1 

1 

■ 


Inhibition of PKB by compounds of the present. Invention 


Using the test system described above, with the following test compounds of 


formula (1), the following IC50 values for inhibition of PKB are obtained: 

1 • 


Compound of Example 


ICso.Range Class 






64 


A 


74 


A 


90 


A 


• 

Examole 143 


m 
• 


Tablets 1 comprising compounds of the formula (1) 


Tablets comprising, as active ingredient, 50 mg of any one of the compounds 


of formula (1) mentioned in the preceding Examples 1-142 of the following composition are* 


prepared using routine methods: 




Comnosition: 




• 

Active ingredient 


50 mg 


Wheat starch 


60 mg 


1 Lactose 


50 mg 


Colloidal silica 


5 mg 


Talcum 


9mg 


Magnesium stearate 


1 mg 




175 mg 
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Manufacture: The acUve ingredient is combined with part of the wheat starch, 
the lactose and the colloidal silica and the mixture pressed through a sieve. A furtjier part of 
the wheat starch is mixed with the 5-fold amount of water on a water bath to fonn a paste 
and the mixture made first is Itneaded with this paste until a weakly plastic mass is fonned. 

The dry granules are pressed through a sieve having a mesh size of 3 mm, 
mixed with a pre-sieved mixture (1 mm sieve) of the remaining corn starch, magnesium 
stearate and talcum and compressed to fomi slightly biconvex tablets. ^ . 



Example 144 * 

Tablets 2 comprising compounds of the formula (I) 

Tablets, comprising, as active ingredient, 100 mg of any one of the 
compounds of fonnula (I) of Examples 1-142 are prepared with the following. composition, 



following standard procedures: 
Composition: 

Active Ingredient 100 mg . 

Crystalline lactose 240 mg 

Avicel 80 mg 

PVPPXL 20 mg 

Aerosll 2mg 

Magnesium stearate ^ "^9 

447 mg 



Manufacture : The active ingredient is mixed wiUi the carrier materials and 
compressed by means of a tabletting machine (Korsch EKO, Stempeldurchmesser 10 mm). 



Example 145 
Capsules 

' Capsules, comprising, as active ingredient, 100 mg of any one of the 
compounds of formula (I) given in Examples 1-142, of the following composition are 
prepared according to standard procedures: 
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Composition: 

Active Ingredient 
Avicel 
PVPPXL 
Aerosil 
Magnesium stearate 



100 mg 
200 mg 
15 mg 
2 mg 
1.5 mg 



318.5 mg 



Ma'nufecturing is done by mixing tlie components and filling lliem into tiard 
gelatine capsules, size 1 . 
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What is claimed is: 



1 . A compound of fomiula (I): 




(I) 



wherein 

» » — ... — • ^ , 

each of x and y is, independently of the other, 0 or 1 ; 

Ri is an organic moiety that can be bound to nitrogen; 

X is C=0 (especially preferred) or C=S with the proviso that.then the dashed line 

bonding X to N is absent, so that X is bound to the adjacent N via a single bond and 
with the proviso that then y is 1 and* R is hydrogen or an organic moiety that can be 
bound to nitrogen; 

» 

or X Is (CR7) wherein R7 is hydrogen or an organic or inorganic moiety with the proviso 

■ 

that then the dashed line bonding X to N is a bond, so that X is bound to the 
adjacent N via a double bond, and with the proviso that then y is zero or y is 1 and 
then -R is -»0; and 

each of R2, R3, R4; Rs and Re, Independently of the others, is an organic moiety or 
hydrogen or an inorganic moiety, with the proviso that R3 cannot be unsubstituted 
phenyl unless Ri is phenyl substituted with a heterocyclic ring; 

or a pharmaceutlcally acceptable salt thereof. 

2. A method of treating a protein kinase dependent disease comprising administering a 
compound of the fomiula (I), according to Claim 1, to a warm-blooded animal, especially a 
human, in need of such treatment. 

• * 

3. A method according to Claim 2, wherein the tyrosine kinase dependent disease is 

■ 

preferably one depending on PKB, ALK or RET and (especially abenrantly highly expressed 
or activated) PKB, ALK or RET-dependent disease or disease dependent on the activation of 
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the PKB, ALK or RET pathways, or a disease dependent on any two or more of the kinases 
just mentioned. 

4. A compound according to Claim 1 , 
wherein 

each of x and y is. independently of the other, 0 or 1 ; 

Rt is substituted br unsubstituted aryl or heteroaryl, especially phenyl, which is 

substituted with up to 4 substituents, preferably up to 3, where the substituenls are 
the same or different and are Independently selected from halo, (e.g. F or CI); 
Ci-C7lower alkyi which may be unsubstituted or substituted with halo (especially 
methyl, ethyl, propyl or trifluoromethyl); cyano, cyanWower alkyI (e.g, cyanomethyl, 
cyanoethyl, or cyanopropyl); lower alkoxy; amino; aminp-lower alkyI; amino-lower 
alkoxy; amino-lower alkyI sulfanyl or thiol-lower alkyI wherein the amino group can 
be mono or disubstituted, [e.g. -(Ci-C7)mNR8R9 or -0-(C,-C7)mNR8R9. wherein m is 0 
or 1, Rs and Rgcan be the same or different and are independently H, lower alkyl 
(e.g. methyl, ethyl or propyl), lower cycloalkyi (e.g. cyclopropyl) or Ra and Rq 
together with the N atom form a 3-. to 8-membered heterocyclic ring containing 1-4 
nitrogen, oxygen or sulfur atoms (e.g. azetidinyl, pyrrolidinyl, piperidino, morpholinyl, 
Imidazolinyl, imidazolinyl-ethyl, piperazinyl or lower alkyl-piperazinyl)]; amlno- 
carbonyHower alkyl (e.g. R8R9-N-C(0)-CH2-, wherein Re and R9 are as defined 
above); heterocydlyl; heterocyclyHower alkyl; heterocyclyHower alkoxy or 
heterocyclyl-lower alkanesulfanyl wherein the heterocyclyl is a 3- to 8-membered 
heterocyclic ring containing 1-4 nitrogen, oxygen or sulfur atoms (e.g. imidazolyl, 
imidazolinyl, pyrrolidinyl, morpholinyl, azetidinyl, pyridyl, piperidino, piperidyl, 
piperazinyl or lower alkyl-piperazlnyl); substituted or unsubstituted amide; amide- 
lower alkyl. e.g. -CHrCH(NH2)-C(0)-NH2), wherein alkyl may be linear or cyclic (e.g. 
cyclopropylene) and the alkyl in any of the substituents above may optionally be 
substituted with -NRsRg wherein Rsand Rg are as defined above; 

X is C=0 or C=S with the proviso that then the dashed line bonding X to N is absent, so 
that X is bound to the adjacent N via a single bond and with the proviso that then y 
is 1 and R is hydrogen or an organic moiety that can be bound to nitrogen; or 

X is (CR7), wherein R7 is hydrogen or an organic moiety such as CrC7 lower alkyl. amino 
or amino alkyl, wherein the alkyl may be unsubstituted or substituted with Halo (e.g. 
methyl, ethyl, propyl, trifluoromethyl), lower alkoxy (e.g. methoxy). or cycloalkyi (e.g. 
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cyclopropyl) with the proviso that then the dashed line bonding X to N is a bond, so 
that X is bound to the adjacent N via a double bond. «nd with the proviso that then y 
is zero, or y is 1 and then -R is ->0; 
R2 is hydrogen: 

R3 is unsubslituted or substituted Cg-CMheterocyclyl. (e.g. thienyl, benzo[1 .ajdioxolo, 
indolyl. benzofuranyl, pyridiyi). unsubstituted or substituted CsrCi4-aiyl, e.g. phenyl 
or phenyl substituted with up to 4. preferably up to 3 substituents. which are the 
same or different and are selected from halo (e.g. CI or F),'hydroxy,- C1-C4 lower 
alkoxy. (e.g. methoxy). lower aikyi (e.g. methyl) or -(CrC4)mNR6R9 wherein m is 0 or 
1. Rb and R9 are as defined above (e.g. piperazinyl. methylpiperazinyl. morpholinyl, 
or pyrrolidinyl); 
R4 is hydrogen or halo. (e.g. fluoro or chioro); 

« 

Rs is hydrogen; and 

Re is hydrogen, amino, amino alkyi, or alkylamido (e.g. methylamido -NHC(0)-CH3). with 
the proviso that R3 cannot be unsubstituted phenyl unless Ri is phenyl substituted 
with an heterocyclic ring; 
or a pharmaceutically acceptable salt thereof. 

5. A compound according to Claim 1 , 
wherein 

« 

each of x and y is, independently of the other, 0 or 1 ; 

Ri is substituted or unsubstituted phenyl where the phenyl is substituted with up to 4 
substituents. preferably up to 3, where Uie substituents are the same or different and 
are independently selected from halo, (e.g. F or CI); C-Cylower alkyl which may be 
unsubstituted or substituted witti halo (especially methyl, ethyl, propyl or 
trifluoromeOiyl); cyano, cyano-lower alkyl (e.g. cyanomethyl. cyanoethyl, or 
cyanopropyl); amino; amino-lower alkyl; wherein the amino group can be mono or 
disubstituted. [e.g. -(C,-C7)mNR8R9 or -0-(C,-C7)mNR8R9. wherein m is 0 or 1. Re 
and Rgcan be the same or different and are independently H. lower alkyl (e.g. 
methyl, ethyl or propyl), lower cydoalkyl (e.g. cyclopropyl) or Re and Rg together with 
the N atom form a 3- to 8-membered heterocyclic ring containing 1-4 nitrogen, 
oxygen or sulfur atoms (e.g. imidazolinyl, Imidazolinyl-ethyl. piperazinyl or lower 
alkyl-plperazinyl)]; amino-carbonyHower alkyl (e.g. R8R9rN-C(0)-CHr. wherein Ra 
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and Rg are as defined above); heterocydyl; heterocydyWower alkyi; heterocyclyl- 
lower alkoxy or heterocydyl-lower alkanesulfanyl wherein the heteroQrdyl is a 3- to 
8-membered heterocydic ring containing 1-4 nitrogen, oxygen or sulfur atoms (e.g. 
Imldazolinyl, Imldazolinyl, imidazolinyl-ethyl. piperazinyl or lower alkyl-plperazinyl): 
substituted or unsubstituted amide; amide-lower alkyI, e.g. -CH2-CH(NH2)-C(0)- 
NH2). wherein alkyI may be linear or cydic (e.g. cyclopropylene) and the alkyI In any 
of the substituents above may optionally be substituted with -NRgRg. wherein Rsand 
Rg are as defined above; _ i 
X is (CR7). wherein R7 Is hydrogen, lower alkyl (e.g. methyl or ethyl), amino or amino 
alkyI, with the proviso that then the dashed .line bonding X to N is a bond, so that X 
is bound to the adjacent N via a double bond., and with the proviso that then y Is 
zero, or 'y Is 1 and then -R Is -»0; 

« 

R2 is hydrogen; 

R3 Is unsubstituted or substituted Cs-Cwheterocydyl, (e.g. thienyl, benzo[1 ,31dioxolo, 
indolyl. benzofuranyl, pyridiyi), unsubstituted or substituted Cs-Cwaryl, e.g. phenyl or 
phenyl substituted with up to 4, preferably up to 3 substituents, which are the same 
or different and are seleded from halo (e.g. CI or F), hydroxy, C,-C4lower alkoxy. 
(e.g. methoxy). lower alkyl (e.g. methyl) or -(Ci-C4)roNRaR9 wherein m is 0 or 1. Rs 
and Rsare as defined above (e.g. piperazinyl, methylpiperazinyl, morpholinyl, or 
pynrolidinyl); 

R4 is hydrogen or halo, (e.g. fluoro or chloro); 

m 

R5 is hydrogen; and 

Re is hydrogen, with the proviso that R3 cannot be unsubstituted phenyl unless Ri is 
phenyl substituted with an heterocyclic ring; 
or a pharmaceutically acceptable salt thereof. 

m 

6. A method according to Claim 2, wherein the disease to be treated is a proliferative 
disease, preferably a benign or espedally malignant tumor, more preferably cardnoma of 
the brain, kidney, liver, adrenal gland, bladder, breast, stomach (espedally gastric tumors), 
ovaries, colon, redum. prostate, pancreas, lung, vagina, thyroid, sarcoma, glioblastomas, 
multiple myeloma or gastrointestinal cancer, espedally colon carcinoma or coioredal 
adenoma, or a tumor of the neck and head, an epidermal hyperproliferatlon. espedally 
psoriasis, prostate hyperplasia, a neoplasia, espedally of epithelial charader. preferably 
mammary carcinoma, or a leukemia. 
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7. A pharmaceutical composition comprising a compound according to Claim 1. 

8. A pharmaceutical composition comprising a compound according to Claim 1 and 
acceptable pharmaceutical carrier. 

9. A compound according to Claim 1 selected from the group consisting of: 
[4-(8-Benzo[1 ,3ldioxol-5-yl-imidazoI4.5-c]quinolin-1-yl)-phenyll-acetonitrile; 
(4-(8-Thiophen-2-yl-imidazo[4.5-clquinolin-1 -yl)-phenyll-acetonitrile'.- • . - 
I4-{8-Benzofuran-2-yl-imldazo[4,5-clqulnolln-1 -yO-phenyQ-acetonitrlle; 
2-[4-(8-Benzol1,3ldioxol-5-yl-imidazo[4.5-c]quinolln-1-yl)-phenyl]-ethylamine; 

2-[4-(8-Thiophen-2-yl-imida2oI4.5-clquinolln-1-yl)-phenyl]-ethylamine; . 

w 

2-{4-(8-Ben20furanT2-yl-imidazo[4.5-clquinolin-1-yl)-phenyl]-ethylamine: 
I3-Chloro-4-(8-thiopherv-2-yl-imidazo[4.5H;]quinolin-1-yl)-phenyl]-acetonitrile; 

(4-Amino-3-chloro-phenyl)-acetonltrile; 

{3-Chloro-4-[8-(1H-indol-5-ylHmidazo[4.5-c]quinorin-1-yI]-phenyl)-acetonitrile: 

[3-Chloro-4-(8-thiophen-3-yHmidazoI4,5-clquinolin-1-yl)-phenyll-acetonitrile; 

2-[3-Chloro^-(8-thiophen-2-yl-imidazo[4.5-clquinolin-1-yl)-phenyll-ethylamine; 

* 

2-{3-Chloro-4-t8-(1W-lndol-5-yl)-lmldazo[4,5-clqulnolln-1-yl]-phenyl}-ethylamlne; 

2-[3-Chloro-4-(8-thiophen-3-yl-lmldazo[4.5-clquinolin-1-yl)-phenyl^ethylamine; 

[2-Fluoro-4-(8-thlophen-2-yl-imldazoI4,5-c]quinolin-1-yl)-phenyll-acetonitrlle: 

« 

[4-{8-Benzofuran-2-yl-imida2o[4,5-clquinolin-1-yl)-2-fluoro-phenyll-acetpnitrile: 

{2-Fluoro-4-I8-(tWndol-5-yl)-imidazol4,5-clquinolln-1-yll-phenyl}-acetonitrile; 

2-l2-Fluoro-4-(8-thiophen-2-yl-imidazoC4.5-clquinolin-1-yl)-phenyll-ethylamlne; 

2-(4-(8-Benzofuran-2-yl-imidazot4,5-clquinolin-1-yl)-2-fluoro-phenyl]-ethylamine: 

2-{2-Fluoro4-[8-(fH-indol-5-yl)-imidazoI4.5-clqulnorm-1-yll-phenyl}-ethylamlne; 

[3-MeUiyl-4-(8-thiophen-3-yl-imidazot4.5-clqulnolin-1-yl)-phenyl]-acetonitrile; 

{4-[8-(^H^Indol-5-ylHfnldazo[4.5-clquinolin-1-yll-3-methyl-phenyl}-acetonitriIe; 

2-[3-Methyl-4-(8-thlophen-3-yl-imidazo[4,5-c]qulnolin-1-yl)-phenyll-ethylamine; 

2-{4-t8-(1H-lndol-5-yl)-imidazoI4.5-clqulnolln-1-yll-3-methyl-phenyl}-ethylamlne:- 

(R)-2-Amino-3-[4-(8-thiophen-2-yHmidazo[4.5-clquinolin-1-yl)-phenyl]-propfonamide; 
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(R)-2-Amlno-3-[4-(8-benzo[/)lthiopherv-2-yMmidazo[4,5-clqulnolin-1-y^^^^ 

propiwiamide; > 
J3>Dichloro-4-(8-lhiophen-2-yl-imidazol4,5-clquinolin-1-yl)-phenyl}-acetOT^^ 

I3>Dichloro-4K84hiophen-3-yl-imIdazoI4.5-clquinolin-1-yl>phenyl]-acetonitrile: 

2^3,5-Dlchloro-4-(8-Uiiophen-2-yl-lmidazot4,5-clquinolin-1-yl)-phenyQ-ethylami^^ 

2H3,5-Dlchloro-4-(84hiophen-3-yl-imldazo[4,5-clquinolln-1-yl)-phenyl]-<thylami^ 

{4.[8-(4.Hydroxy-phenylHmidazoI4,5-clquiiTOlin-1-ylJ-34rffluoromethyl-ph 

4-{1-l4-(2-Amino-ethyl)-24rifluoromethyl-ph8nylh?H-imidazo[4,5-clqulnolin-8-^^^^ 

3^4-(8-Ben2o[1,3ldloxol-5-yl-imldazo[4.5<;lquinolin-1-yl)-phenyll-propioniW^^ 

3^4K8-Thiophen-2-yWmida2ol4.5-c]quinolin-1;yl)-phenyll-propionitrile: 

3-[4-(8-Ben2o[blthiophen-2-yl-lmldazo[4,5-clquinplin-l-yl)-phen^^^ 
3-[4-(8-Thiophen-3-yHmidazo[4,5-clquinolln-1-yl)-phenyl)-propionitrile; 
3-[4-(8-Benzofuran-2-yl-imidazo[4,5-c]quinolin-1-yl)-phenyl]-proplonitrlle: 
3-[4-(8-Benzo[1,3ldioxol-5-yl-imidazo[4,5-clquinolin-1-yl)-phenyll-propylamine; 

3-t4-(8-Thiophen-2-yHmidazo[4,5-c]quinolin-1-yl)-plienyl]-propylamine: 
3-t4-(8-BenzoIblthiopherv2-yWmidazo[4,5-c]quinolin-1-ylVphenyll-i)ropylami^ 

3-[4-(8-Thlophen-3-yl-imldazoI4,5-clquinolln-1-yl)-phenyIl-propylamine; 

3-[4-(fr-Ben2of uran-2-yl-imidazol4,5-clquinoIin:1 -yl)-phenyl]-propylamine; 
3-[4-(8-Benzol1.31dioxol-5-yl-lmidazo[4,5-clquinolin-1-yl)-3-chloro-phenylli)ropionit^ 

3-l3-Chloro-4^8-thiophen-2-yl-imldazol4,5-c]quinolln-1-yl)-phenyIl-propionltrile: 

3-[3-Chk)ro-4-{84htopheiv3^yl^midazo[4,5<;]quinolln-1-yl)-phenyll-propionl^ 
3-{3-Chloro-4^8-(^H-indol-5-yl)-imida2ot4.5-c]quinolin-1-y^-phenyl^prop^onttrile 
3-[4-(8-Benzol1,3ldioxol-5-yMmidazol4,5-clqulholin-1-yl)-3-chloro-phenylhpropylamlTO 
3H3-Chloro-4-(84hlophen-2-yl-imidazoI4,5-c]quinolin-l-yl)-phenyll-propylamine; 
3-I3-Chloro-4-(8-thtophen-3-yMmidazoI4.6-c]qulnolin-1-yl)-phenytl-propylamine; 
3^3-ChIor<>4^8-(1H-indol-5-ylHmida2o[4.5-clquinolin-1-ylh>henyl}-propylamine; 
8-BenzoI1 ,31dioxoI-5-yl-1 ^4-[2-(4.5-dihydro-1 H-imidazol-2-yI)-ethyl]-phenyl}-1H-imidazol4.5 
■ c]quinoline; 

[3-Chloro-4-(2HTiethyl-8-thiophen-2-yl-imidazo[4.5-clquinoIii>1-yl)-phenyll-acetoniW^^ 
[3-Chtor(>4-(2-melhyl-8-miophen-3-yHmidazo[4.5.c]quinolirHl-yl)-phenyIl-aceton 
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« 

I 

2-[3-Chloro-4-(2-methyl-84hlophen-2-yWmidazo[4.5-clqulnolin-1-yl)-pte , 
2-[3-Chloro-4-(2-methyl-8-thiophen-3-yl-imidazo[4.5-clqulrK)lln-1-yl)-pte^ • 
[4-(8-Ben2ol1.3ldioxol-5-yl-7-fluoro-imida2o[4,5-clquinolin-1-yl)-phenyll-acetoni^^^ 

[4-(7-Fluoro-8^iopherv2-yl-imlda2o[4,5-clquinolin-1-yl)-phenyll-acetora 
[4.(7.Fiuoro-84hlophei>3-yl-imklazol4,5K;]qulnolin-1-ylVphenyl]-aceto^^ 

m 

[4-(8-Benzofuran-2-yl-7-fluoro-imldazo[4,5-clquinolin-1-yl)-phenyll-acetonitrile: 

{4-I7-^=luoro-8-(t^^indol-5-yOMmida2o[4.5-c3qulnolln-1-yl]-phe . • 

[4-(8-Benzo[6lthiophen-2-yl-7-fluoro-imidazo[4,5-c]quinoHn-1-yI)-phenyll-ac^^^ 

2-[4-(8-Benzol1.31dloxol-5-yl-7-fluoro-imida2oI4,5-clquinolin-1-yl)-phenyQ-eth^^ 

2-l4-(7-Fluoro-8-thlophen-2-yWmida2o[4.5-clquinolirv1-yl)-phenyQ-«thylamlne; 

2-t4-(7-Fluoro-8-miophen-3-yl-imida2oI4,5-clquinolin-1-yl)-phenyl]-ethylamIne; 

2-[4-(8-Benz(rfuran-2-yl-7-fluoro-imlda20[4,5-c]quinolin-1-yl>phenyll-ethylamine; 

2-{4-[7-Fluoro-8-(1H-irKlol-6-ylHm'dazol4,5-clquinolln-1-yO-phenyJ^eth^ 

2- t4-(8-Benzo[61thiophen-2-yl-7-fluoro-imidazol4,5<;lquinQliiv1-yl)-phenylHth^ 

3- [4-(8-Ben2oI1 ,31dioxol-5-yl-7-fluoro-imldazo[4, S-cjquinolln-l -yl)-phenyl]-proplonltrile; 
3-t4-(7-Fluotx>*-thiophen-2-yl-imidazoI4,5-clquinolin-1-yl)-phenyl]-propionitrile; 
3-(4-(7-Fluoro-8-thiophen-3-yHmidazo[4.5-c]quinolln-1-yl)-phenyQ-propionltrl 
3-[4-(8-Benzofurarv-2-yl-7-fiuoro-imldazo[4.5-c]quinolln-1-yl)-phenyl]-proplon»ri^^ 
3-[4-(8-Ben2D[fc]thlophen-2-yl-7-fliioro-lmida2o[4.5-clquinoIin-1-yl)-phenyQ-p^^ 
344-t7-Fluoro-8-{1H-indol-5-yl)-imidazoI4,5-clqulndlrv1-yl]-phenyl)-proplonitrile; 
3-(4-{8-Ben20l1.3ldioxol-5-yl-7-fluoro-imidazo[4.5-c]quinolin-1-yl)-phenyll-propylamlne: 
3-I4-(7-Fluoro-8-thiophen-2-ylwrnldazo[4.5-clquinolin-1-yl)-phenyll-propylamine; 
3-r4-{7-Fluoio-8-thlophen-3-yHmidazo[4,5-clquinolifv1-yJ)-phenyll-propylainine; 

« 

3-[4-(8-Benzofuran-2-yl-7-fluoro-imidazo[4.6<]quinolin-1-yl)-phenyll-propylamlne; 

3-[4-(8-Ben2o[6lthiophen-2-yl-7-fluoro-imldazot4.5-c]qulnolin-1-yl)-phenyO-propylamine: 

3-{4-l7-Fluoro-8-(1H-indol-^ylHf"'«lazo[4,5-clquinolin-1-yq-phenyl}-propylam 

[3-Chloro-4-(7-fIuoro-&-thiophen-2-yl-imidazoI4,SK;lquinolln-1-yl)-phenyll-acetoniW^^ 

(3-Chloro^(7-fluoro-8-thiophen-3-yl-imida2ol4.5-clquinolin-1-yl)-phenyll-a 

{3-Chloro-4-I7-fluoro-8-{1H-indol-5-yl)-imidazoI4,5-clquinolin-1-yQ-phenyl}-dceto^^ 

2-I3-ChIoro-4-(7-nuoro-8-thiophen-2-yl-imlda2o[4,5-c]qujnolln-1-yl)-phenyn-emyIami^^^ 
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2-[3-Chloro-4-(7-fluoro-8-thiophen-3-yl-imidazo[4,5-clquinolin-1-yl)-phenyll-ethylam 

2■^3-ChloIO-4-I7-fIuoro-8-(1H^ndo^5-ylHmida2ol4>clquinolin-1-y^-pher^ 

.[4^7-Chloro-8-thiopherv2-yl-imldazoI4.5-clquinolin-1-yl)-phenyl]-acetonltiile; 

[4-(7-Chloro-8-thiophei>3-yWmidazoI4.5-c]quinolin-1-yl)-phenyq-acetonltrile: 

[4-(8-Benzofuran-2-yl-7-chloro-lmidazot4.5-<;lqulnolin-1-yl)-phBnyl]-acetonnrile: 

{4-[7-Chioro-'8^1H-4ndol-5-ylHniidazot4.5-clquinolin-1-yll-phenyl}-acetoni^^^ 

[4-(8-BeteoIbllhlophen-2-yl-7^lor6-lmlda20l4>clquinolin-1-yl)Hphenyl]-a<»^^ 

2-[4-(7-CttlBr6-8^throphen-2-ylTmiaaio[4,5^1quinolin-1-ylVphenyO^ 

2-(4-(7-Chloro-8-thiopheiv3-yl-irnldazoI4.5-clquinolln-1-yl)-phenyQ-ethylainine; 

2-I4-(8-Ben2ofuran-2-yl-7-<:htoro-imidazoI4,5-c]quinolln-1-yl)^phenylHthy 

2-{4-I7-Chloro-8-(1H-lndol-5-yl)-imidazoI4,5-clquInoH 

2- [4-(8-Benzo[6lthiophen-2-yl-7-chloro-imida2ot4.5-clquinolin-1^ 

3- [4-{8-Ben20[1,3ldioxol-5-yl-7-chloro-imidazo[4,5-c]quinoriii-1-yl)-phenyl^^^ 
344-(7-Chloro-8-thiophen-2-yl-imidazo[4,5-<3qulnolin-1-yl)-phenyl>propioniW 

♦ 

3-f4-(8-Benzofuran-2-yl-7K:hloro-imida2oI4>c]quinolirvl'-yl)-phenyn-proploni^^^ 
3-{4-[7.Chloro-8-(1Wndol-5-yl)-imldazo[4,5-c]quinolin-1-yll-phenyl^proplonltrt 
3^4-{8-BenzoIblthiophen-2-y!-7H;hloro-imidazo[4,5-c]qulnolin-1-yl^phenyQ-proptonrt^^^ 
3-[4-(8-Benzo[1 ,3]dioxol-5-yl-7-chloro-imidazo[4,5-c]quinolin-1 -yl)-phenyll-propylamine; 
344-(7<;hloro-8-thiophen-2-yl-imidazo[4,5<i]quinolin-1-ylVphenylhpropylamine; . 
3-I4-(8-Benzofuran-2-yl-7-chloro-imida2o[4,5-c]quinolin-1-yl)-phenyq-propyl^ 

3-{4-l7-ChIoro-8-(1 H-lndol-5-yl)-imidazo[4.5-c]quinolln-1 -yll-phenyl}-propylamine; 

3-[4^8-Ben2o[fclthiopherv2-yl-7-«hloro-imida2»[4,5-clquinollrv1-yl)-phenyl]-propyla 

[3-Chloro-4-{7-chloro^8-thibphen-2-yMmidazo[4.5-clqulnolin-1-yl)-phenyll-acetonltrile: 

I3-Chloro-4^7-chloro-8-thiophen-3-yl-imidazo[4,5-clquinolin-1-yl)-phenyl>ace^^ 

243-ChIoro-4-(7-chloro-8-thiophen-2-yl-imidazo[4.5-clquinolin-1-yl)-pheny^^^ 

2H3-Chloro-4H7-chloro-8-thiophen-3-yl-imidazoI4,5-c]qulnolln-1-yl)-phenylJ-ethylamlne: 

3-[3.CWoro-4-(7-chloro-8-thlophen-2-yWmidazol4,5-clquinolin-1-yI)-phenyll-propioniW^^ 

343-Chloro-4-(7-chloro-8-thiophen-3-yl-lmidazot4,5-clquinolin-1-yl)-phenyll-prop'i^^ 

3^3-Chloro-4-t7-chloro-8-(lWndol-5-ylHmidazol4.5-clquinolin-1-y^■^)henyl}-pro^^^^ 

3-l3-ChIoro-4-(7-chloro-8-thlopherv-2-yl-imldazoI4,5K:lquinolin-1-yl)-phenyll-propylamm^ 
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3-[3-CWoro-4-(7^}hloro-8-thiophen-3-yl-iml0azo[4,5-clqulnolin-1-yl)-phenyl^^^ 
3-{3-Chloro-4-[7-<diloro-ar(1 W-indol-5-ylHmidazot4>clquinolin-1 -yQ-phenyO-propylamirie; 

•3-[4-{2-Amino-7-chloro-8-thlophen-3-yl-imidazoI4.5-clqu^nolin-1-yl)-phenyl^p^oplo 
344-(2-Amiru>-8-bromo-7K:htoro-imida20l4>clquinolin-1-yl)-phenylhpropionitrile; 

. 3-[4.(3.AmlrK>-6-bromo-7-chloro-quinolin-4-ylamino)-phenyl]i)ropionitrile: 
3-[4-(2-Amino-8-benzofurarH2-yl-7-<rfilor(>-imldazo[4.5-c]quinolin-1-yl)-pheriylh^^ 
1-H-(3-^ino-propyl)-phenyll-7=ehloro-&-thiopheri-3-yl^17^-imldazo[4.5-c^^^ 
1-[4-(3-Amino-propyl)-phenyll-8-ben2ofuran-2-yl-7<:hloro-1H-imida2o[4.5-c]quinolin-2- 

ylamine; 

8-(2.4-Dimetho>cy-phenyl)-1-(2-fluoro-phenyl)-1H-imidazo[4,5-clquinoiine;. • 
8-<2,5-Dimethoxy-phenyl)-H2-fluoro-phenyl)-1H-lmldazoI4.5-clquinoline: 

8-(3,4-Dimethoxy-phenyl)-1 -{2-fluoro-phenyl)-1 H-lmidazo[4,5-clquinoline; 
1-(2-Ruoro-phenyl)-8-(3,4,54rimelhoxy-phenyl)-1H-lm1dazol4,5-clquinoline: 

8-(2,3-Dlmethoxy-phenyl)-1 -(2-fluoro-phenyl)-1 H-imidazoI4.5-clqulhollne; 

« 

1-(2-Fluoro-phenyl)-8K2.3,4-trimethoxy-phenyl)-1H-lmidazol4,5-c]quinoline: 

i 

1 .(2-Fluoro-phenyl)-8-pyridin-4-yl-1 H-imidazo[4,5-clquinoline; 

1 -{2-Fluoro-phenyl)-8-pyridin-3-yH H-imida2oI4,5-c]quinoline; 

1 -(2-Fluoro-phenyl)-8-{3-methoxy-phenyl)-1 H-imldazo[4,5-c]quinoline; 

{3-[l-(2-FIuoro-phenyl)-1H-imidazo[4.5-clquinolin-8-yll-benzyl}-dimethyl-amine; 

1-(2-Fluoro-phenyl)-8H3-(4Hiiethyl-piperazin-1-ylmethyl)-phenya-1H-imlda20l4.5-c]quinoline: 

1-(2-Fluoroi)henyl)-8-(3-morpholln-4-ylmethyl-phenyl>-1H-imIda2o[4,5-clqulnoHne; 

1 -(2-Fluoro-phenyl)-8-(3-pipera2ln-1 -ylmethyl-phenyl)-1 H-imlda20(4.5-clqulnoline; 
1-(2-Fluoro-phenyl)-8-(3-pyrrolidin-1-yImethyJ-phenyl)-1H-imlda2ol4.5-clqu!nollne; 

1 -Phenyl-8-(3-piperazin-l -y l-pheny H-im}dazo[4,5-clquinoline; 
8-(3-Fluoro-phenyl)-1 -phenyl-1 H-imidazo[4.5-clquinoline; 
8-[3-(4-Methyl-piperazin-1 -yl)-phenyll-1 -phenyl-1 W-imidazo[4,5-clquinoline; 
4-{1 44^4-Methyl-piperazin-1 -yl)-phenyn-l H-imlda20[4.5-c]quinolin-8-yl}-phenol; 
1 .[4.(4.Methyl-piperazln-1 -yl)-phenyll-8-phenyl-1 H-imidazo[4,5-clquinoline: and . 
[4-(8-Pyridin-4-yl-imidazo[4,5-clqulnolin-1 -yl)-phenyll-acetonitrile. 
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10. A method of treating a protein kinase dependent disease, especially one depending 
on PKB. ALKor RET and (especially abenrantly highly expressed or activated) PKB. ALK or 
RET-dependent disease or disease dependent on the activation of the PKB. ALK or RET 
pathways or disease comprising administering a compound according to formula (I) 




(I) 



wherein • ' . 

each of x and y is, independently of the other, 0 or 1 ; 
Rt is an organic moiety that can be bound to nitrogen; 

X is OO (especially preferred) or C=S with the proviso that then the dashed line 

bonding X to N is absent, so that X is bound to the adjacent N via a single bond and 
with the proviso that then y is 1 and R is hydrogep or an organic moiety that can be 
bound to nitrogen; or 

X is (CR7), wherein R7 is hydrogen or an organic or inorganic moiety with the proviso that 
then the dashed line bonding X to N is a bond, so that X is bound to the adjacent N 
via a double bond, and with the proviso that then y is zero or y is 1 and then -R Is 
-»0; and 

each of R2. R3, R4; R5 and Re. Independently of the others, is an organic moiety or 
hydrogen or an inorganic moiety; 
or a pharmaceutically acceptable salt thereof. 

11. A method according to Claim 10 comprising administeririg a the compound of the 
fonnula (I), or a pharmaceutically acceptable salt thereof, 

wherein 

each of x and y is, Independently of the other, Owl; 

• * 

Ri is phenyl or phenyHower alkyi, each of which, in the phenyl moiety, Is unsubstituted 
or substituted by up to three moieties independently selected from halogen, 
especially fluoro, chloro, bromo or iodo, lower alkyl. especially methyl or ethyl, halo- 
lower alkyI, especially trifluoromethyl, hydroxy, lower alkoxy, especially methoxy, 
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C6-C,4aryl. especially phenyl, hydroxy-lower alkyl. especially 2-hydroxyethyl or ^ 
hydroxymethyl, amino, amino-Iower alkyl, especially aminomethyl or 2-aminoethy!, 
amidino, W-hydroxy-amidino, amidino-lower alkyl, such as 2-amidinoethyl, 
AZ-hydroxyamidino-lower alkyl, especially N-hydroxy-amidino-methyl or -Z-ethyl, 
cyano-lower alkyl, especially cyanomethyl, and cyano or is Ca-Cacycloalkyl, 
especially cyclohexyl, or hydroxyCa-CacycloalkyI, especially hydroxy-cydohexyl; 
X is C=0 or C=S with the proviso that then the dashed line bonding X to N is absent, so 

thatXis bound to the adjacentT^ via- a single bond aha with the-proyiso that then y 

is 1 and R is hydrogen; lower alkyl, especially methyl, ethyl, n-propyl, isopropyl. n- 
butyl, isobutyl. 2,2-dimethylpropyl or 2-ethyl-n-bulyl; mono- or di-hydroxy-lower alkyl, 

« 

especially 2,3-dihydroxy-propyl or 3-hydroxy-2,2-dimethylpropyl; CVCwaryl which is 
unsubstituted or substituted by one to three substituents selected from lower alkyl, • 
especially methyl or ethyl, halo-lower alkyl, especially trifluoromethyl, halogen, 
especially chloro, amino, lower alkanoylamino, lower alkoxy, especially methoxy and 
nlUo; Ca-Cacycloalkyl, especially cyclopropylmethyl or cyclohexylmethyl; or furanyl- 
lower alkyl, especially 3-furanyl-methyl; or 

X is (CR7), wherein R7 is hydrogen or an organic or inorganic moiety that can be bound 
to nitrogen with the proviso that then the dashed line bonding X to N is a bond, so 
that X is bound to the adjacent N via a double bond, and with the proviso that then y 
is zero, or y is 1 and then -R is -»0; 

R2 is hydrogen; 

R3 is hydrogen, lower alkyl, especially ethyl, halo, especially fluoro, chloro or bromo, 
lower alkoxy, especially methoxy, or unsubstituted or substituted C6-Ci4aryl, 
especially phenyl, hydroxyphenyl or methoxyphenyl; 

R4 is hydrogen or halo, especially chloro; 

R5 is hydrogen or lower alkoxy. especially n-lower hexyloxy; and 

Re is hydrogen, halo, especially chloro. C6-Ci4aryl, especially phenyl, CrCacycloalkyl, 
especially cyclopropyl, amino, lower alkyl-amino, especially methylamino or 
n-butylamino, hydroxy-lower alkylamino, especially 2-hydroxyethyl-amino or 
C6-Ci4arylcarbonylamino. especially benzoylamino. 

12. Use of a compound according to Claim 1 in the preparation of a pharmaceutical 
compositions for use in the treatment of a protein kinase disease. 
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ABSTRACT 

The invention relates to the use of imidazoqulnollnes and salts thereof in the 
treatment of protein kinase dependent diseases and for the manufacture of phannaceutical 
preparaUons for the treatmertt of said diseases. Imidazoqulnollnes for use in the treatment of 
protein kinase dependent diseases, a method of treatment against said diseases, comprising 
aimlnistering the Imidazoquinolines to a warm-blooded animal, especially a human, 
pharmaceutical preparations comprising an imidazoquinoiine, especially for the treatment of 
a protein kinase dependent disease, novel imidazoquinolines, and a process for the 
preparation of the novel imidazoquinolines. 
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